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Volume 2 contains the results of the Historical Investigation, the Field Investigation, and the Groundwater
Investigation, including the supplementary investigations pertaining to them.

Volume 3 contains the results of two modeling programs intended to establish site specific action levels and
compare the results of the RFI investigations to those action levels. This volume also contains the results of the
supplementary investigation regarding hexavalent chromium.

Volume 4 contains the results of an ecological evaluation of the site requested by EPA in April of 1991, the
scope of which was significantly modified at the EPA’s request in August of 1991.

Volume 5 contains theinodiﬁed QAPP for the RFI as approved by the EPA on May 9, 1990.

The Historical Investigation examined the history of operations at the site including but not limited to the
processes, materials, and material handling at the site which could potentially result in a release of PCOCs. This
involved interviews with knowledgeable plant personnel, review of design drawings, review of historical aerial
photographs, and document searches. Also as part of the Historical Investigation air monitoring was performed at
various SWMUs to assess the potential release of volatile constituents (Appendix A). No volatile organic release
was observed during air monitoring. Of the 27 SWMUs examined five were found to have been constructed and
managed in such a manner as to preclude releases of PCOCs and were subsequently deleted from further
investigation. At the remaining SWMUs, evidence of the release of PCOCs, of unknown nature and extent, was
identified. Thus, the Field Investigation and Groundwater Investigations were commenced

The Groundwater Investigation revealed evidence of the release of some PCOCs into the groundwater
underlying the landfills. A geo-synthetic cap was installed over the hazardous waste landfill (SWMU 18) during
the RFI which appears to:have had a positive effect on groundwater quality in the area, which could be observed
. in the analytical data from:monitoring wells over time. At EPA’s request a supplementary study was conducted
to assess the potential airborne transport of EAF dust from the landfill (Appendix H). The study did not indicate
a release of EAF dust by these means. Further, risk evaluation, based on comparison of concentrations of PCOCs
in the groundwater to NPDWS and NSDWS indicated that the releases identified did not pose a risk to human health
or the environment. Thus, a recommendation of no further action was made.

The Field Investigation was conducted in two phases. In the first phase, water and sediment samples taken
from SWMUs other than those related to Electric Arc Furnace (EAF) dust production were analyzed. SWMUs
related to the production of EAF dust were not sampled because EAF dust is a listed hazardous waste (K061) and
thus, were already expected to be included in the second phase of the Field Investigation. The results of these
analyses indicated that PCOCs were contained within some SWMUs at levels, which under worst case scenarios,
might pose a risk to human health or the environment. Thus, the second, soil investigation, phase of the Field
Investigation was implemented. Soil samples were taken at four depths in proximity to the affected SWMUs. Those
samples which revealed the presence of PCOCs at levels which might theoretically be hazardous were analyzed by
the EP Toxicity method. None were found to be hazardous by virtue of characteristic toxicity. To evaluate the
potential risk to human health and the environment, the maximum value for any PCOC identified at each SWMU
was compared to two action levels generated through computer modeling, using models approved by the EPA. One
SWMU was found to exceed the action levels developed. This is SWMU 24, the Electric Arc Furnace Spray
Chamber Drop Legs which failed to meet the criteria for worker exposure to lead. There is no case in which a
SWMU poses a threat to groundwater quality based on the Summers model. At the request of EPA a supplementary
study was performed to assess potential worker exposure to hexavalent chromium (Volume 3, section 4.0). The
study concludes there is no worker exposure to hexavalent chromium.
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The Ecological Evaluation has not revealed evidence of observable stress to wetlands or surface water bodies
Q. proximate to the site.
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EXECUTIVE SUMMARY

O

This RCRA Facility Investigation (RFI) Report has been developed to satisfy the requirements of an
Administrative Consent Order pursuant to Section 3013 of RCRA, 42 U.S.C. Section 6934, U.S. Docket Number
RCRA-III-011-AM issued by the United States Environmental Protection Agency, Region III (EPA) to Bethlehem
Steel Corporation (BSC) on February 27, 1989, to define the identity, presence, magnitude, extent, direction, and
rate of movement of any hazardous wastes or hazardous waste constituents which are present or have been released
from the BSC, Steelton, Pennsylvania facility. EPA approved the RFI workplan on November 19, 1989 which
defined three parts to the investigation; a Historical Investigation, a Field Investigation, and a Groundwater
Investigation. :

_The Historical Investigation was begun in December of 1989. The focus of the Historical Investigation was
to assess the degree to which the SWMUs identified on the site provided complete containment of Potential
Contaminants of Concern (PCOCs) managed within the SWMUs. Further, the Historical Investigation was intended
to identify additional PCOCs and pathways by which PCOCs might be released from the SWMUs. The Historical
Investigation Report was submitted in March of 1990 with recommendations to modify the RFI Workplan based on
the findings of that report. Those modifications, and modifications to the Quality Assurance Project Plan (QAPP)

O were approved by the EPA in May of 1990. Based on those modifications, the Field Investigation and Groundwater
Investigation were 1mp1emented :

The purpose of the Field Investigation was to examine the nature of the materials contained within the SWMUs
to assess the potential for those materials to pose a human health or environmental risk. Where releases of material
were suspected, soil sampling was performed to further define the nature of any potential health or environmental
risks. The data generated by these investigations was compared to site specific action levels developed through the
use of an EPA screening model. Upon submission of an Interim Field Investigation Report and the results of the

Q action level screening model, the EPA requested that BSC conduct additional investigations to include groundwater
modeling using the Summers model for all PCOCs at all SWMUs, and, an assessment of the risk posed by the
potential presence of hexavalent chromium on the site. These supplementary investigations were performed in
August of 1991.

The purpose of the Groundwater Investigation was to assess the effects of suspected releases of PCOCs from
two landfill areas; a residual waste landfill and a hazardous waste landfill located within the residual waste landfill.
. Groundwater monitoring wells were sampled in three rounds during 1990. The results of the analytical work
Q performed on those samples were compared to National Primary and Secondary Drinking Water Standards (NPDWS
and NSDWS) to assess potential risks to human health and the environment. In addition, surface water and sediment
samples were obtained from the Laurel Run, a small, shallow stream located in the vicinity of the landfills, to assess
the potential impact of groundwater releases from the landfills on the Susquehanna River. During the course of this
investigation, the EPA requested that BSC undertake an additional investigation to assess the possible release of
PCOCs from the landfill area via airborne transportation. An Interim Groundwater Investigation Report was

submitted to the EPA in April of 1991.

This report contains a description of the work performed, the data generated in the course of the investigations,.
. a discussion of the findings of the investigations, and recommendations for further action. The report is organized
in 5 volumes as follows: :

Volume 1 contains the approved RFI Workplan and documentation pertaining to the various modification to
the Workplan. .

9588




Volume 2 contains the results pf the Historical Investigation, the Field Investigation, and the Groundwater
Investigation, including the supplementary investigations pertaining to them.
T .

Volume 3 contains the results of two modeling programs intended to establish site specific action levels and
compare the results of the RFI investigations to those action levels. This volume also contains the results of the
supplementary investigation regarding hexavalent chromium. '

Volume 4 contains the results of an ecological evaluation of the site requested by EPA in Apn'l of 1991, the
scope of which was significantly modified at the EPA’s request in August of 1991.

Volume 5 contains the modified QAPP for the RFI as approved by the EPA on May 9, 1990.

The Historical Investigation examined the history of operations at the site including but not limited to the
processes, materials, and material handling at the site which could potentially result in a release of PCOCs. This
involved interviews with knowledgeable plant personnel, review of design drawings, review of historical aerial
photographs, and document searches. Also as part of the Historical Investigation air monitoring was performed at
various SWMUs to assess the potential release of volatile constituents (Appendix A). No volatile organic release
was observed during air monitoring. Of the 27 SWMUs examined five were found to have been constructed and
managed in such a manner as to preclude releases of PCOCs and were subsequently deleted from further
investigation. At the remaining SWMUs, evidence of the release of PCOCs, of unknown nature and extent, was
identified. Thus, the Field Investigation and Groundwater Investigations were commenced.

The Groundwater Investigation revealed evidence of the release of some PCOCs into the groundwater
underlying the landfills. A geo-synthetic cap was installed over the hazardous waste landfill (SWMU 18) during
the RFI which appears to have had a positive effect on groundwater quality in the area, which could be observed
in the analytical data from monitoring wells over time. At EPA request a supplementary study was conducted to
assess the potential airborne transport of EAF dust from the landfill (Appendix H). The study did not indicate a
release of EAF dust by these means. Further, risk evaluation, based on-comparison of concentrations of PCOCs
in the groundwater to NPDWS and NSDWS indicated that the releases identified did not pose a risk to human health
or the environment. Thus, a recommendation of no further action was made.

The Field Investigation was conducted in two phases. In the first phase, water and sediment samples taken
from SWMUs other than those related to Electric Arc Furnace (EAF) dust production were analyzed. SWMUs
related to the production of EAF dust were not sampled because EAF dust is a listed hazardous waste (K061) and
thus, were already expected to be included in the second phase of the Field Investigation. The results of these
analyses indicated that PCOCs were contained within some SWMUs at levels, which under worst case scenarios,
might pose a risk to human health or the environment. Thus, the second, soil investigation, phase of the Field
Investigation was implemented. Soil samples were taken at four depths in proximity to the affected SWMUs. Those
- samples which revealed the presence of PCOCs at levels which might theoretically be hazardous were analyzed by
the EP Toxicity method. None were found to be hazardous by virtue of characteristic toxicity. To evaluate the
potential risk to human health and the environment, the maximum value for any PCOC identified at each SWMU
was compared to two action levels generated through computer modeling, using models approved by the EPA. One
SWMU was found to exceed the action levels developed. This is SWMU 24, the Electric Arc Furnace Spray
Chamber Drop Legs which failed to meet the criteria for worker exposure to lead. There is no case in which a
SWMU poses a threat to groundwater quality based on the Summers model. At the request of EPA a supplementary
study was performed to assess potential worker exposure to hexavalent chromium (Volume 3, section 4.0). The
study concludes there is no worker exposure to hexavalent chromium. -

ii
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The Ecological Evaluation has not revealed evidence of observable stress to wetlands or surface water bodies
proximate to the site. '
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1.0 INTRODUCTION

This RCRA Facilities Investigation (RFI) Report is in response to the requirements of Administrative Order
(AO) No. III-011-AM between the United States Environmental Protection Agency (USEPA) and Bethlehem Steel
Corportation (BSC). The AO outlines the terms and conditions for this RFI. BSC submitted an RFI Work Plan
to the USEPA, Region III which the Agency approved in November 1989, BSC contracted Dames & Moore to
conduct the RFI i in December 1989.

The RCRA facility assessment report of August 29, 1986 identified 34 Solid Waste Management Units
(SWMUs 1-34) at the Steelton Plant of which three units are RCRA-regulated (18-20) and are classified as
Hazardous Waste Management (HWM) units. Seven SWMUs were deleted from investigation by the USEPA
because they were not found to have contained hazardous
constituents. The approved RFI Work Plan required the
investigation of 27 of the SWMUs at the Steelton Plant
(Table 1-1). A map showing the locations of these units
is included here as Figure 1. In accordance with the
approved RFI Work Plan, BSC submitted a Historical
_ Investigation Report (HIR) on 18 of the 27 Solid Waste
Management Units on March 7, 1990 (Table 1-1). The
HIR identified 5 SWMUs (SWMUs 4, 13, 14, 15, and 16)
that appear to have historically prevented the release of
Potential Constituents of Concern (PCOCs) and were
therefore excluded from further investigation.

Based on results from the historical investigation,
BSC submitted a proposal to USEPA to modify the RFI
Work Plan on March 7, 1990. In addition, BSC
submitted a modified Quality Assurance Project Plan
(Volume 5) (QAPP) to Region III Central Laboratory on
March 7, 1990. The field investigation commenced at
that time based on verbal approvals of the RFI Work Plan
and QAPP modifications. BSC received written approval
for the RFI Work Plan modifications and revisions to the
QAPP in a letter from the USEPA (Mr. Robert E.
Greaves) dated May 9, 1990,

Where applicable, Dames & Moore compared
concentrations of PCOCs in aqueous samples to National
Primary Drinking Water Standards to evaluate risk.
Dames & Moore developed Site-specific action levels for
solids and generated action levels for each SWMU using
risk assessment equations provided by Dr. Roy Smith, Toxicologist with the USEPA, Region III and has also
employed a leaching potential model (The Summers Model) to evaluate the potential for PLOC’s in migrate to
groundwater. Dames & Moore used these action levels to identify the SWMUs s that require additional investigation.
The RFI Report includes these conclusions. Two separate documents submitted with this RFT Report and
incorporated herein by reference are: "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel
Corporation’s Steelton, Pennsylvania Facility, September 1991." and Ecological Evaluation Report, RCRA Facxlxty
Investigation, Bethlehem Steel Corporation, Steelton, Pennsylvania. '
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The follbwing notations apply to the data tables in Section 4 and in Section 5 respectively. Notations that are
O unique to a table are listed at the bottom of the table. '

NOTATIONS ON TABLES

U = Not detected above either the instrument/method quantitation limit or detection limit. As a result
_ of data validation these values are identified as non-detect

UL = Samples below instrument detection limits that are biased low

* = Duplicate sample.

- ‘= Not Detected.

* = Water samples collected on 3/27/90 and 4/12/90, ‘respectively. .

+ = Regulatory Levels. Analyses for Arsenic (As), Chromium (Cr), and Lead (Pb), by USEPA

Extraction Procedure Toxicity (EP Tox) Methods. These samples chosen for this analysis based
upon total metals analysis results and the procedure outlined in Section 3.6 of this report.

B = Detected in Blank.
O J = Estimated Value.

K = Value is biased high.

NA = Not Analyzed.

BLS = Below land surface

MSL = Mean Sea Level

Q TOT = Total Metals
D1 = Dissolved Metals
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2.0 SITE HISTORY

O 2.1 GENERAL

'The Bethlehem Steel Corporation’s Steelton Plant is the oldest recorded steel manufacturing facility in the
United States. The history of the Plant begins in September 1865 when a group of businessmen, headed by Samuel
M. Felton, formed the Pennsylvania Steel Company. The primary product of the Company would be steel rails.
Before formation of the Pennsylvania Steel Company, all rails manufactured in the United States were of iron; steel
rails were available, but only by import from England. The group realized the vast superiority of steel over iron
and the need for a steel rail production facility in this country. Felton and his group believed that the developments
by William Kelly in the steel manufacturing process had advanced technology to the point where a steel production
facility in the United States was feasible.

* The central Pennsylvania region was an ideal location for the facility. Vast supplies of iron ore and coal as
well as transportation by river, canal and rail were readily available. The Company purchased the present site in
January 1866. Construction of the facilities commenced on May 12, 1866 and the first heat of steel was produced
on May 25, 1867. A year later, in May of 1868, the Pennsylvania Steel Company completed the rail mill.
Beginning in 1872 the mill produced railroad frogs and switches. The Company added blast furnaces in 1873 and
Q a blooming mill in 1876. Continued growth through the end of the nineteenth century saw the addition of two 5-ton
open hearth furnaces in 1875, two 30-ton furnaces in 1883, a 5-ton furnace in 1889, two 15-ton furnaces in 1890,
one 7-ton furnace in 1892, six 50-ton furnaces in 1893, and two 40-ton furnaces in 1900. Construction of the Steel
Foundry building occurred in 1901, followed by a refurbished Frog and Switch Department in 1903.

Bethlehem Steel Corporation (BSC) purchased the facility in 1916. Subsequently, BSC added more operations,

including fabrication shops, a pipe mill, and a bar mill. The fabrication shop was the primary supplier of structural

. shapes for the Golden Gate Bridge. BSC continued to operate the plant as a fully integrated steel-making and

O finishing operation until the early 1960s when they ceased coking and ironmaking operations and demolished those

facilities. BSC then manufactured steel from scrap metal in open hearth furnaces. Three electric arc furnaces

replaced these furnaces in 1968. The facility at present employs about 2,000 personnel, engaged primarily in the
manufacture of rails, rail products, blooms, and expanded welded pipe.

The Susquehanna River has topped its banks on many occasions, flooding parts of the plant and the Borough
of Steelton. Devastating floods in 1936 and 1972 completely encompassed the operating facilities.

O The facility, since 1875, operated a landfill that, until 1961, both the company and the Borough of Steelton
used for disposal of solid wastes. BSC staff covered wastes from the Borough with molten slag, which incinerated
the wastes. With the end of ironmaking operations in 1961, receipt of sanitary wastes from the Borough of Steelton
to the landfill ceased. Around 1956, Heckett Engineering began to recycle the slag. Between 1956 and 1959, the
Air Force used the reprocessed slag as fill for the expansion of Olmstead Air Force Base. In 1976 the Pennsylvania
Department of Environmental Resources issued a permit for the landfill under PA permit No. 300583. Refer to
Appendix D for a review of site compliance history.

2.2 PLANT CANAL

The plant canal was originally constructed as part of the Pennsylvania Canal system, portions of which still
exist in many areas of Pennsylvania. Construction on the Steelton portion of the canal system began on July 4,
1826. In 1858, the State of Pennsylvania sold the canal system to the Pennsylvania Railroad and its importance as
a transportation system waned, disappearing by the end of the century. The uses of the canal in the area were
many. Canal boats transported goods and products to and from the Borough of Steelton and the Steel Plant. Local
residents used the canal for swimming and fishing in the summer, and ice skating in the winter. .
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Q The Steelton Plant is unique in that the canal supplies makeup water for production operations. The canal is
nearly 13,000 feet long, extending almost the entire length of the plant. BSC pumps water from the Susquehanna
River into the canal on the downriver end of the plant then the water flows to the northwest. The canal acts as a
settling basin to remove suspended solids from the river water before its use in the plant. BSC then pumps water
from the canal to the various operations from pump stations located on the canal’s northern end by the plant
Hospital. The canal is now part of the plant’s Recirculating Wastewater Treatment System. .

Prior to 1977 only the cooling water from the 20" mill scale pit (E) discharged directly to the canal. Settlmg
basin waters from the central boiler (D) also dlscharged to the canal but only when the No. 4 main yard sewer (U)
could not handle the flow (see Figure 2).

After 1977, (in addition to D and E), there were 4 additional discharge points as seen on Figure 3. These
additional discharge points included:

® treated water from the Pipemill Oil Separator (X);

O ® treated water from the Pipemill Seftling Basin(T);
® treated water from the Frog and Switch Settling Basin (G);
® and, treated water from the Polishing Lagoon (Y).

In addition, there is a bypass - the 36" Force Main (M) - used only in emergency conditions: - Appendix D identifies
past releases of oil into the canal.

O :Currently, the Borough of Steelton discharges stormwater to the canal through 26 outfalls (Figure 3). Under
the existing NPDES Permit (PA 0008303) PADER ‘permits Bethlehem Steel to discharge overﬂow from the canal
to the ‘Susquehanna River through outfall 008.

Fish can still be found in the canal, and large fresh water clams have been found in recent canal dredgings.
In 1987, upon BSCs proposal to sell canal dredgings as topsoil, an analysis of the dredgings was performed for EP
Toxicity, metals, and freon extractables. The analysis of the dredgings found they were not EP toxic, they had a
O low freon extractables content, and they met land farming requirements for metals content. BSC did not claim that
the dredgings were a fertilizer, a soil conditioner, or a plant growth substance. Barring such claims, Mr. John
Longenecker, Chief of the Feed, Fertilizer, and Lime Control in the Pennsylvania Department of Agriculture
(PADA) advised BSC that PADA did not regulate its use and did not object to its use as topsoil. Mr. Longenecker
advised BSC to contact PADER before proceeding with the sale of the dredgings.

2.3 WASTEWATER TREATMENT SYSTEM

Review of BSC plot plans, design drawings, and documents (Appendix C) suggest that before 1972 the
Steelton Plant discharged all its industrial wastewater into the Susquehanna River. In 1969, the Commonwealth of
Pennsylvania directed BSC to eliminate the discharge of all untreated wastewater. BSC appropriated funds under
Capital Order 9234 to install settling sumps, equipped with oil removal gear, on five of the seven plant outfalls to
the river. The two other outfalls (002 and 006) discharged only noncontact cooling water to the river. BSC
completed this construction in early 1972, after which PADER issued an Industrial Waste Permit (2276206) to the
BSC Steelton Plant.
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Passage of the Federal Water Pollution Control Act of 1972 established more stringent regulations governing
the discharge of wastewaters into the nation’s waterways, and it became necessary to obtain a National Pollutant
Discharge Elimination System (NPDES) permit. PADER issued a permit to BSC on July 11, 1974 based on interim
discharge limitations for suspended solids, oil, and grease, and estimated discharge rates. The USEPA required
that BSC install the "Best Practicable Control Technology Currently Available” at the plant by July 1, 1977, after
which all permit limitations would be enforced.

To meet the July 1, 1977 deadline, the Chief Engineer at the BSC Steelton, Mr. R. V. Mosher, submitted a
capital request for $2,300,000. He intended to use the funds to install facilities to divert the river discharge of all
but one of the industrial outfalls (Outfall 002) and to install a recirculating water treatment system for solids and
oil removal. Mr. Mosher submitted the capital request on January 5, 1976, and the BSC Executive Committee
approved the request on April 23, 1976. By a letter dated December 14, 1977, BSC informed the Commonwealth
of Pennsylvania Regional Water Quality Manager that the recirculating wastewater treatment system commenced
operation on December 1, 1977. PADER inspected and approved the new wastewater system on January 4, 1978.

The Steelton Plant’s wastewater treatment system includes three settling basins (SWMUs 1, 2, and 3), three
lagoons (SWMUs 5, 6, and 7), and one polishing lagoon (SWMU 8). After treatment, the treatment system directs
the effluent back into the plant canal for recirculation and reuse. Figure 2 shows the pre-1977 outfalls from the
plant and Figure 3 shows the distribution of plant water and plant outfalls after completion of the wastewater

~ treatment system.

Dames & Moore examined aerial photographs from 1949,-1956, 1964, 1970, and 1978 to ascertain whether
the wastewater treatment facilities existed at these locations before 1977. The photo interpreter could not draw
conclusions from the air photo review because of the scale of the available photographs. However, interviews with
plant personnel and a review of BSC documents suggest that no other wastewater treatment facilities existed at these
locations before 1972. Sketches of the Plant from 1875, 1878, and 1894 show three or more lakes or basins near
the center of the plant. The aerial photograph from 1949 appears to show buildings at the location of these
"basins”. Additional information is not available about these "basins” and their exact nature and location is not
known. :
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3.0 HISTORICAL INVESTIGATION

O 3.1 SWMU NUMBERS 1, 2, AND 3 - WASTEWATER SETTLING BASINS

3.1.1 Unit Description

The Wastewater Settling Basins (SWMUs 1, 2, and 3) located south of the Rolling Mills Complex on the
upriver end of the plant provide for the separation of solids, oil, and grease from plant wastewaters and provide
treatment of wastewaters from the Rolling Mill Scale Pits (SWMUs 14, 15, and 16). The wastewater enters a
concrete lined sump, where it is pumped to a distribution trough on the north end of the basins at a rate of 3,200
gallons per minute. Using gravity, wastewater flows from the trough into the basins. Gate valves provide the
control of flow for all three basins. Basin No. 1 (SWMU 1) receives waste rinse water from the Caustic Rinse
Water Tanks (SWMUs 31 and 32) and sludge from the Pipe Mill Expander Pit (SWMU 13) about once every three
months. .

Qil, grease, and solids separate from the water by gravity settling. The water flows under a baffle at the
effluent end of each basin where the oil accumulates on the surface of the baffle. Waters then flow from the basins
to three Wastewater Treatment Lagoons (SWMUs S, 6, and 7) for further treatment. Individual disk skimmers

O collect the oil that accumulates on the surface of the water in each basin, diverting the oil to the Settling Basin Sump

’ (SWMU 4). After a buildup of solids (sludge) in a basin, the closure of the gate valve, and drainage of the basin,
the accumulated solids are allowed to stand until dry. Then, a clam-shell bucket loads the dewatered sludge into
hopper cars on the adjacent railroad tracks for transport to the on-site residual waste landfill (SWMU 30). Sludge
is dredged from the basins at a rate of roughly 1,200 tons per year. .

3.1.2 Waste Description

After a review of the BSC Steelton Plant’s MSDS

Q database and discussions with knowledgeable plant
personnel, products that may potentially enter the

waste stream to SWMUs 1, 2, and 3 have been

identified. Table 3-1 presents a list of these products

and Appendix B contains the MSDSs for the products.

3.1.3 History of SWMU

' ) The general description and history of the

D wastewater treatment system located in Section 2.3
contains additional information on SWMUs 1, 2, and
3. ‘ :

The original design drawings do not specify a
-concrete containment pad adjacent to basin No. 1.
Plant personnel indicated that the concrete pad was
installed in 1987 to contain spills that may occur
during the unloading of wastes.

A review of design drawings, plot plans, and
interviews with plant personnel suggests the production
processes, which contribute waste to the basins, do not _
vary from week to week or month to month. Therefore, the waste stream described in Section 3.1.2 remained
fundamentally unchanged since use of the basins began.
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3.1.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the followmg three potential exposure pathways for the release of
PCOCs from SWMUs 1, 2, and 3:

] volatilization of volatile organic compounds (VOCs) from water and oil;
® release to soil or groundwater as a result of spills during dredging;
] and the release to soil or groundwater as a result of leaking of the basins.

Dames & Moore, during the historical investigation, identified a fourth potential exposure pathway at SWMU 1.
Release to soil or groundwater may occur as a result of spills during loading of wastes into the basin. The following
discusses these potential exposure pathways.

Volatilization from water and oil. Measurements obtained during air monitoring for VOCs, conducted on *
February 20, 1990, found no detectable levels of VOCs in the air around SWMUs 1, 2, and 3 at the time of
sampling. Based on this information and our knowledge of the PCOCs present, the volatilization of VOCs from
water and oil in the basins should not impact the site environment nor public health (refer to Appendix A).

" Release to soil or groundwater as a result of spills during dredging. Dames & Moore conducted an on-site
inspection and interviews with plant personnel to assess the potential for release of PCOCs during the dredging of
the settling basins. A review of the dredging procedure and the evidence of stained soils observed around the basins
suggests that a release of PCOCs may have occurred. Therefore, constituent and soil sampling was necessary to
evaluate the extent of the release.

Release to soil or groundwater as a result of leaking of the basins. Dames & Moore conducted a review and

an evaluation of design drawings for the basins. This review concluded that the basins were built as -concrete
containment structures, which provided complete containment from the time they were put into operation. Therefore,
the release of PCOCs from the basins into the underlying soil and groundwater does not require further evaluation.

Release to soil or groundwater as a result of spills during loading of wastes into the basin. The historical
investigation indicated that secondary containment improvements were installed adjacent to the basin in 1987. The
potential exists that the release of PCOCs may have occurred, during the loading of wastes into the basin before
1988. Therefore, soil sampling adjacent to the containment pad was necessary to evaluate the potential release.

3.2 SWMU NUMBER 4 - SETTLING BASIN SUMP

N

3.2.1 Unit Description

The Settling Basin Sump (SWMU 4) is located south of the Rolling Mills Complex on the upriver end of the
plant, adjacent to the Wastewater Settling Basins. The sump receives the oil skimmed from the Wastewater Settling
Basins (SWMU 1, 2, and 3), the Wastewater Treatment Lagoons (SWMUs 5, 6, and 7), the Wastewater Polishing
Lagoon (SWMU 8), and the Continuous Caster Heavy and Fine Scale Pits (SWMUs 10 and 11). Also, SWMU
4 receives waste oil from the Pipe Mill Oil Separator (SWMU 12) and other waste oil generated at the plant. The
sump receives oil piped- directly from SWMUs 1, 2, and 3. The sump receives other waste oils from drums, .
dumpsters and vacuum trucks! A permanent pump and piping system pump the oils from the sump into the 8,000-
gallon waste-oil storage tank (SWMU 9).

Contrary to the unit description in the RFI Work Plan, review of design drawings shows that the sump is
approximately 7 feet by 7 feet by 2.5 feet deep, and is constructed with 2.5-inch welded steel. This change does
not require a modification to the RFI Work Plan.
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3.2.2 Waste Description

O After a review of the BSC Steelton Plant’s MSDS database and discussions with knowledgeable plant
personnel, products that may potentially enter the waste stream to SWMU 4 have been identified. Table 3-2
presents a list of these products and Appendix B contains the MSDSs for the products.

3.2.3 History of SWMU

Review of design drawings suggests that SWMU 4 was designed
in 1971 with the waste-oil storage tank. According to plant personnel,
the paved concrete area now surrounding the sump, as described in the
RFI Work Plan, was installed in 1987. This apparently replaced the
smaller, 12-inch thick concrete dumpster pad specified in the design
drawings.

Before constructing SWMU 4 in 1971, the plant collected and sold
most of the waste oil to an oil recycler, using a small quantity for dust
control on plant roads. Before the installation of the settling sumps on

: the outfalls to the Susquehanna River in 1972, the plant discharged oily
wastewater directly to the river, as indicated in Section 2.3,

3.2.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the following three
potential exposure pathways for the release of PCOCs from SWMU 4:

] volatilization of volatile organic compounds (VOCs) from
water and oil
O o release to soil or groundwater as a result of spills during
loading of oil into this sump; '
L and the release to soil or groundwater as a result of
leaking of the sump.

The following discusses these potential exposure pathways.

Volatilization from oil. Measurements obtained during air
@ monitoring for VOCs, conducted on February 20, 1990, found no detectable levels of VOCs in the air around
SWMU 4 at the time of sampling. Based on this information and our knowledge of the PCOCs present, the
volatilization of VOCs from oil in the sump should not impact the site environment nor public health (refer to
Appendix A).

Release to soil or groundwater as a result of spills during loading of oil into the sump. The RFI Work Plan >'
stated there was no significant potential for release of PCOCs as a result of spills during the loading of oils into the

sump. However, the historical investigation revealed that the area around the sump was not paved until 1987. As
~ a result, the possibility exists that a release of PCOCs occurred during the unloading of oil into the sump from
dumpsters and drums before 1987. Therefore, soil sampling adjacent to and downgradlent from the sump was
necessary to evaluate the extent of the potential release. :

Release to soil or groundwater as a result of leaking of the sump. Damgs & Moore conducted a review of
design drawings and an on-site visual inspection of the sumps. The drawings and inspection indicated that the sump .

was built as a steel containment structure, which provided complete containment from the time it was put into
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operation. Therefore, the release of PCOCs from the sumps into the underlying soil and groundwater does not
require further evaluation.

3.3 SWMU NUMBERS 5, 6, AND 7 - WASTEWATER TREATMENT LAGOONS

3.3.1 Unit Description

The Wastewater Settling Lagoons (SWMUs 5, 6, and 7), located south of the Plant Hospital on the upriver
end of the plant, provide for the separation of solids, oil, and grease from plant wastewaters. The Wastewater
Settling Basins (SWMUs 1, 2, and 3), the Continuous Caster Heavy and Fine Scale Pits (SWMUs 10 and 11), the
20-inch Mill, and the Boiler Plant supply the wastewaters treated in the lagoons. The lagoons collect the
wastewaters pumped from Pump House No. 4. Gate valves provide control of flow to all three lagoons.

Oil, grease, and solids are separated from the water by gravity settling. The water flows under a baffle at
the center of each lagoon where the oils accumulate on the surface of the baffle. Waters then flow from the lagoons
to the Wastewater Polishing Lagoon (SWMU 8) for further treatment. Individual rope skimmers remove the oil
that accumulates on the surface of the water in each lagoon, diverting the oil to individual holding tanks. From the
holding tanks, the waste oil is then pumped into individual dumpsters located directly behind the retaining wall that
runs parallel to the three lagoons. Individual sloped and bermed concrete pads contain any spill or overflow from-
the holding tanks. The design of these concrete pads allows excess material to return to the lagoons. Bermed
concrete pads directly under the dumpster pans contain spills or overflows from the dumpsters. The Settling Basin
Sump (SWMU 4) receives oil that collects in the dumpster pans. After a buildup of solids (sludge) in a lagoon,
the closure of the gate valve, and drainage of the lagoon, the accumulated solids are allowed to stand until dry.
A small front-end loader enters the lagoon, by way of an access ramp, and pushes the dewatered sludge into a pile-
at one end. A Gradall loads the dewatered sludge into dump trucks for disposal in the on-site Residual Waste
Landfill (SWMU 30)

' Contrary to the unit description in the RFI Work Plan, 250 feet by 75 feet by 10 feet deep, with a capacity
of 880,000 gallons are the dimensions of each basin posted at the unit and confirmed by review of engineering
drawings. This change does not require a modification to the RFI Work Plan.

3.3.2 Waste Description

After a review of the BSC Steelton Plant’s MSDS database and discussions with knowledgeable plant
personnel, products that may potentially enter the waste stream to SWMUs 5, 6, and 7 have been 1dent1ﬁed Table
3-3 presents a list of these products and Appendix B contains the MSDSs for the products.

3.3.3 Hrstog of SWMU

The general ‘description and history of the wastewater treatment system located in Section 2.3 contains

, additional information on SWMUs §, 6, and 7.

The original design drawings do not specify secondary containment for the- oil skimming system. Plant
personnel have indicated that the secondary concrete containment was installed in 1987 or 1988.

A review of design drawings, plot plans, and interviews with plant personnel suggests the productien
processes, which contribute waste to the basins, do not vary from week to week or month to month. Therefore
the waste stream described in Section 3.3.2 remained fundamentally unchanged since use of the basins began. '
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" the holding tanks. The following discusses these potential exposure -

3.3.4 Discussion of Ideiltiﬁed Exposure Pathways

The approved RFI Work Plan identified the following three
potential exposure pathways for the release of PCOCs from SWMUs §,
6,and 7:

L volatilization of volatile organic compounds (VOCs) from

water and oil;

o release to soil or groundwater as a result of spills during
dredging; )

o and the release to soil or groundwater as a result of
leaking of the lagoons.

Dames & Moore, during the historical investigation, identified a fourth
potential exposure pathway at SWMUs 5, 6, and 7. Release to soil or
groundwater may occur as a result of spills during loading of oil into

pathways,

Volatilization from water and oil. Measurements obtained during
air monitoring for VOCs, conducted on Febrary 20, 1990, found no
detectable levels of VOCs in the air around SWMUs 5, 6, and 7 at the
time of sampling. Based on this information and our knowledge of the
PCOCs present, the volatilization of VOCs from water and oil in the
lagoons should not impact the site environment nor public health (refer
to Appendix A). ‘

Release to soil or groundwater as a result of spills during dredging. Dames & Moore conducted an on-site
inspection and interviews with plant personnel assess the potential for release of PCOCs during the dredging of the
lagoons. A review of the dredging procedure and the evidence of stained soils observed around the lagoons suggests
that a release of PCOCs may have occurred. Therefore, constituent and soil sampling was necessary to evaluate
the extent of the release.

Release to soil or groundwater as a result of leaking of the lagoons. Dames & Moore conducted a review and

an evaluation of design drawings for the lagoons. This review concluded that the lagoons were built as concrete
containment structures, which provided complete containment from the time they were put into operation. Therefore,
the release of PCOCs from the lagoons into the underlying soil and groundwater does not require further evaluation.

Release to soil or groundwater as a result of spills during loading of oil into the holding tanks. The historical
investigation indicated that secondary containment improvements were installed around the oil holding tanks in 1987
or 1988. The potential exists that the release of PCOCs may have occurred, during the loading of oil into the
holding tanks before 1988. Therefore, soil sampling adjacent to the tanks was necessary to evaluate the potential
release.

3.4 SWMU NUMBER 8 - WASTEWATER POLISHING LAGOON
3.4.1 Unit Description

The Wastewater Polishing Lagoon (SWMU 8) located east of the Wastewater Treatment Lagoons (SWMUs
5, 6, and 7) on the upriver end of the plant provides additional separation of solids, oil, and grease from the water
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after it leaves the wastewater treatment lagoons. The wastewater flows from the Wastewater Polishing Lagoon into
the plant canal discharging through Outfall 102.

Oil, grease, and solids are separated from the water by gravity settling. The water flows under a baffle at the
effluent end of the lagoon where the oil accumulates on the surface of the baffle. A rope skimmer collects the oil
that accumulates on the surface of the water in the lagoon, diverting it to a dumpster for transport to SWMU 4.
A bermed concrete pad contains spills from the dumpster, returning any spill to the lagoon. A float and suction
pump removes settled solids and deposits them in wastewater treatment lagoon No. 6. Removal of solids from the
bottom of the polishing lagoon has occurred only once since the lagoon became operational.

Contrary to the unit description in the RFI Work Plan, the posted dimensions of the polishing lagoon are 400
feet by 25 feet by 5 feet deep, with a capacity of 400,000 gallons confirmed by review of engineering drawings.
This change does not require a modification of the RFI Work Plan.

3.4.2 Waste Description”

Section 3.3.2 identifies the waste products that may potentially enter the waste sfream to SWMU 8, which is
identical to that of SWMUs 5,6 and 7.

3.4.3 History of SWMU

The general description and history of fhe wastewater treatment system located in Section 2.3 contains
additional information on SWMU 8. : : .

The original design drawings do not specify secondary containment for the oil skimming system. Plant
_ personnel have indicated that.the secondary concrete containment was added in 1987 or 1988.

Section 3.3.2 identifies the production processes that contribute wastes to the Wastewater Polishing Lagoon.

3.44 Discus§ion of Identified Exposure Pathways

The approved RFI Work Plan identified the following two potential exposure pathways for the release of
PCOCs from SWMU 8:

] volatilization of volatile organic compounds (VOCs) from water and oil;
L and the release to soil or groundwater as a result of leaking of the lagoon.

Dames & Moore, during the historical investigation, identified a third potential exposure pathway at SWMU 8. -
Release to soil or groundwater may occur as a result of spills during loading of oil into dumpsters. The following
discusses these potential exposure pathways.

Volatilization from water and oil. Measurements obtained during air monitoring for VOCs, conducted on '
February 20, 1990, found no detectable levels of VOCs in the air around SWMU 8 at the time of sampling. Based
on this information and our knowledge of the PCOCs 'present, the volatilization of VOCs from water and oil in the
. lagoon should not impact the site environment nor public health (refer to Appendix A).

Release to soil or groundwater as a result of leaking of the lagoon. Dames & Moore conducted a review and
an evaluation of design drawings for the lagoon. This review concluded that the lagoon was built as a concrete - -

containment structure, which provided complete containment from the time it was put into operation. Therefore, -
the release of PCOCs from the lagoon into the underlying soil and groundwater does not require further evaluation.
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' Release to soil or groundwater as a result of spills during loading of oil into the holding tanks. The historical
' O - investigation indicated that secondary containment improvements were installed around the oil dumpster pad in 1987
or 1988. The potential exists that the release of PCOCs may have occurred, during the loading of oil into the oil
dumpsters before 1988. Therefore, soil sampling adjacent to the oil dumpster pad was necessary to evaluate the
potential release.

3.5 SWMU NUMBER 9 - CENTRAL WASTE OIL STORAGE TANK

3.5.1 Unit Description

The Central Waste Oil Storage Tank, located south of the Rolling Mill Complex on the upriver end of the
plant and adjacent to the Wastewater Settling Basins (SWMU 1, 2, and 3), stores waste oil received from the settling
basin sump (SWMU 4), The tank is constructed of welded steel pipe and is approx1mately 8 feet in diameter and

. 39 feet high with a wall thickness of 5/8-inch. ‘

3.5.2 Waste Description
.. Section 3.2.2 1dent1ﬂes the waste oils that may be present in SWMU 9, which are identical to those for
SWMU 4.
'3.5.3 History of SWMU

Review of design draWings indicates that SWMU 9 was designed in 1971 with SWMU 4. The original design
drawings do not specify any form of secondary containment for the tank. Plant personnel have indicated that the
existing paved area around the tank was installed in 1987 or 1988 to provide secondary containment.

Plant pefsonnel reported that the tank overflowed in the past with at least one spill occurring after installation
O of the concrete containment pad. _

Section 3.2.3. describes how waste oil was handled before the construction of SWMU 9.

3.54 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the following two potentlal exposure pathways for the release of
PCOCs from SWMU 9:

O L] release to soil or groundwater as a result of spills or overfilling during unloading of oil into tank
trucks;
® ax_ld the release to soil or groundwater as a result of leaking. of the tank.

The following discusses these potential exposure pathways.

Release to soil or groundwater as a result of spills or overfilling during unloading of oil into tank trucks. The
historical investigation revealed that the Waste Oil Tank did not have secondary containment before 1987. Although
there is no evidence of a spill occurring before the installation of the secondary containment pad, plant personnel
reported that the tank overflowed at least once after installation of the pad. Therefore, the possibility exists that
a spill occurred before the installation of the secondary containment pad. In addition, the potential exists that a.
release of PCOCs occur during the unloading of oil from the tank into tank trucks before 1987. Soil sampling-
adjacent to and downgradient from the containment pad was necessary to evaluate the nature of the potential release.
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Potential release to soil or groundwater as a result of leaking of the tank. Dames & Moore conducted a review
of design drawings and an on-site visual inspection of the tank. The drawings and inspection indicated that no leaks
occurred in the tank from the time it was put into operation. Therefore, the release of PCOCs from the tank into
the underlying soil and groundwater does not require further evaluation.

3.6 SWMU NUMBERS 10 AND 11 - CONTINUOUS CASTER SCALE PIT

3.6.1 Unit Description

The Continuous Caster Scale Pit, located outside the Caster building on the upriver end of the plant, provides
for the separation of iron scale, oil, and grease from the Continuous Caster wastewater. The scale pit, which is
divided into two sections, consists of the Heavy Scale Pit (SWMU 10) and the Fine Scale Pit (SWMU 11).

Design drawings show the pit construction consists of reinforced concrete with a 2-foot thick concrete floor
and specifies the minimum compression strength of the concrete at 3,000 psi. The total dimensions of the
Continuous Caster Scale Pit are approximately 31 feet long by 36 feet wide by 31 feet deep.

, Oils, greases, and solids separate from the wastewater by gravity settling. The wastewater flows from the

Continuous Caster under a baffle separating the Heavy Scale Pit from the Fine Scale Pit. The oils accumulate on
the surface of the Heavy Scale Pit. A skimmer removes this oil and deposits it into a 55-gallon drum. When full,
the drum is emptied into a dumpster located adjacent to the scale pit. The Settling Basin Sump (SWMU 4) collects
the waste oil from the dumpster. A bermed pad contains overflows or spills from the 55-gallon drums directing
them back into the scale pit. The oil dumpster is not on a containment pad. The Wastewater Treatment Lagoons
(SWMUs 5, 6, and 7) further separate the wastewater outflow from the Fine Scale Pit.

Presently, Heckett Engineering dredges accumulated iron scale from the pits and transports the material, by
truck, to the Heckett facilities. Then, Heckett consolidates the iron scales generated at the plant for resale to the
plant or off-site users. The loading of the iron scale occurs on a concrete pad that collects drippings or leakage that
occur during the loading process, diverting the drippings or leakage back to the scale pit. .

3.6.2 Waste Description

~ After a review of the BSC Steelton Plant’s MSDS database and
discussions with knowledgeable plant personnel, products that may
potentially enter the waste stream to SWMUs 10, and 11 have been
identified. Table 3-4 presents a list of these products and Appendix B
contains the MSDSs for the products.

‘3.6.3 History of SWMU

sl

Review of design drawings, plot plans, and interviews with plant :
personnel show that construction of SWMUs 10 and 11 occurred with the construction of the Continuous Caster in
1982. Section 3.6.1 describes the waste handling procedures since the SWMUSs became operational.
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3.6.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the following three potential exposure pathways for the release of
PCOCs from SWMUs 10 and 11:

® volatilization of volatile organic comi)ou'nds (VOCs) from water and oil in the scale pit;
] release to soil or groundwater as a result of spills during the removal of oil from the scale pit;
L] and the release to soil or groundwater as a result of leaking of the scale pit.

The following discusses these potential exposure pathways.

Volatilization from water and oil. Measurements obtained during air monitoring for VOCs, conducted on
February 20, 1990, found no detectable levels of VOCs in the air around SWMUs 10 and 11 at the time of
sampling. Based on this information and our knowledge of the PCOCs present, the volatilization of VOCs from
water and oil in the scale pit should not impact the site environment nor public health (refer to Appendix A).

Release to soil or groundwater as a result of spills during the removal of oil from the scale pit. The RFI Work
Plan stated there was no significant potential for release of oils into the environment. The historical investigation
revealed that although the 55-gallon drum that collects the oil from the skimmer sits on a containment pad, the
dumpster where the drum is emptied does not sits on a containment pad. Because of this design, the potential exists
that the release of PCOCs occurred during the unloading of oil from the 55-gallon drum into the dumpster.
Therefore, soil sampling adjacent to the dumpster was necessary to evaluate the nature of the potential release.

Release to soil or groundwater as a result of leaking of the scale pit. Dames & Moore conducted a review and
an evaluation of design drawings for the scale pit. This review concluded that the scale pit was built as concrete

containment structures, which provided complete containment from the time it was put into operation. Therefore,
the release of PCOCs from the scale pit into the underlying soil and groundwater does not require further
evaluation.

3.7 SWMU NUMBER 13 - PIPE MILL SCALE PIT

3.7.1 Unit Description

The Pipe Mill Expander Pit (SWMU 13), located within the Pipe Mill on the downriver end of the plant,
separates solids from the expander process water. No discharges of water from the expander pit occur since the
expander process recycles water in the pit adding make-up water as needed.

Using a suction truck to remove solid residue is from the pit, the sludge is deposited in No. 1 Wastewater
Settling Basin (SWMU 1). The design of the scale pit is such that drippage that occurs while loading the solids into
the suction truck is routed back into the scale pit.

3.7.2 Waste Description-

After a review of the BSC Steelton Plant’s MSDS database and discussions with knowledgeable plant
" personnel, products that may potentially enter the waste stream to SWMU 13 have been identified. Table 3-5
presents a list of these products and Appendix B contains the MSDSs for the products.

3.7.3 History of SWMU

Review of design drawings, plot plans, and interviews with plant personnel show that SWMU 13 was
constructed with the installation of the Pipe Mill Expander around 1955. Section 3.7.1 describes wastes handling
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procedures since 1977. Before the installation of the wastewater
treatment system in 1977, the sludge transported directly to the Residual
Waste Landfill (SWMU 30) for disposal. :

3.7.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the following two
potential exposure pathways for the release of PCOCs from SWMU 13:

] volatilization of volatile organic compounds (VOCs) from
water and oil;
L -and the release to soil or groundwater as a result of leaking of the expander pit.

The following discusses these potential exposure pathways.

Volatilization from water and oil. Measurements for SWMU 13 were not obtained during air monitoring for
VOCs, conducted on February 20, 1990. However, based on sampling information of other scale pits, the same
oils used at other scale pits and our knowledge of the PCOCs present at the expander pit, the volatilization of VOCs
from water and oil in the expander pit should not 1mpact the site environment nor public health (refer to Appendix
A). -

Release to soil or groundwater as a result of leaking of the basins. Dames & Moore conducted a review and

an evaluation of design drawings for the expander pit. This review concluded that the expander pit was built as
concrete containment structure, which provided complete containment from the time it was put into operation.

Therefore, the release of PCOCs from the expander pit into the underlymg soil and groundwater does not requrre
further evaluation. -

3.8 SWMU NUMBER 14 - SMALL ROLLING MILL SCALE PIT

3.8.1 Unit Description

The Small Rolling Mill Scale Pit (SWMU 14), located within the Rolling Mill Conrplex on the upriver end
of the plant, separates iron scale from the 28-inch Rolling Mill contact cooling water. The scale pit was constructed
as an integral part of the 28-inch Rolling Mill.

Contrary to the unit description in the RFI Work Plan, design drawings show the pit construction consists of
reinforced concrete with a 18 inch thick concrete floor. The total dimensions of the scale pit are 6 feet wide by 8
feet long by 20 feet deep.

Presently, Heckett Engineering dredges accumulated iron scale from the pits and transports the material, by
hopper car, to the Heckett facilities. Then, Heckett consolidates the iron scales generated at the plant for resale
to the plant or off-site users. Wastewater from the hopper car loading area, which is paved to contain drainage from
the car, and the scale pit, discharges to the Wastewater Settling Basins (SWMU 1, 2, and 3) for treatment. ‘

3.8. 2 Waste Description

After a review of the BSC Steelton Plant’s MSDS database and discussions with knowledgeable plant -
personnel, products that may potentially enter the waste stream to SWMU 14 have been identified. Table" 3-6
presents a list of these products and Appendix B contains the MSDSs for the products.
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Section 3.8.1 describes the iron scale handling procedures used
since 1956. Before 1956, iron scale was transported to the Residual
Waste Landfill (SWMU 30) for disposal. Before December 1977,
wastewater was discharged to the Susquehanna River through outfall
001. Section 2.3 provides a more detailed description of the wastewater
treatment system.

3.8.3 History of SWMU

The 1986 RFI Assessment report by Earth Technology
Corporation suggests that the 28-inch Rolling Mill started production in
1945. However, a review of the original design drawings shows that
28-inch mill started operations around 1914.

3.8.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the following two
potential exposure pathways for the release of PCOCs from SWMU 14:

L volatilization of volatile organic compounds (VOCs) from
water and oil in the scale pit;
L and the release to soil or groundwater as a result of leaking of the the scale pit.

The following dlscusses these potential exposure pathways.

Volatilization from water and oil. Measurements obtained during air monitoring for VOCs, conducted on
February 20, 1990, found no detectable levels of VOCs in the air around SWMUs 14 at the time of sampling.
Based on this information and our knowledge of the PCOCs present, the volatilization of VOCs from water and oil
in the scale pit should not impact the site environment nor public health (refer to Appendix A).

Release to soil or groundwafer as a result of leaking of the scale pit. Dames & Moore conducted a review and

an evaluation of design drawings for the scale pit. This review concluded that the scale pit was built as concrete .
containment structure, which provided complete containment from the time it was put into operation. Therefore,
the release of PCOCs from the scale pit into the underlying soil and groundwater does not require further
evaluation.

3.9 SWMU NUMBER 15 - MEDIUM ROLLING MILL SCALE PIT

3.9.1 Unit Description

The Medium Rolling Mill Scale Pit (SWMU 15), located within the Rolling Mill Complex on the upriver end
of the plant, separates iron scale from the 35-inch Rolling Mill quench water. The scale pit was constructed as an
integral part of the 35-inch Rolling Mill.

Contrary to the unit description in the RFI Work Plan, design drawings show the pit construct consists of
- reinforced concrete with a 18 inch thick concrete floor. The total d1mens1ons of the scale pit are 6 feet wide by 8
feet long by 20 feet deep. ‘ :

-

Preseﬁtly, Heckett Engineering dredges accumulated iron scale from the pits and tra.nsporis the material, by
hopper car, to the Heckett facilities. Then, Heckett consolidates the iron scales generated at the plant for resale
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to the plant or off-site users. Wastewater from the hopper car loading area, which is paved to contain drainage from
the car, and the scale pit, discharges to the Wastewater Settling Basins (SWMU 1, 2, and 3) for treatment.

3.9.2 Waste Description

After a review of the BSC Steelton Plant’s MSDS database and
discussions with knowledgeable plant personnel, products that may
potentially enter the waste stream to SWMU 15 have been identified.
Table 3-7 presents a list of these products and Appendix B contains the
MSDSs for the products.

Section 3.9.1 describes the iron scale handling procedures used
since 1956. Before 1956, iron scale was transported to the Residual
Waste Landfill (SWMU 30) for disposal. Before December 1977,
wastewater was discharged to the Susquehanna River through outfall
001. Section 2.3. provides a more detailed description of the
wastewater treatment system. -

3.9.3 History of SWMU

The 1986 RFI Assessment report by Earth Technology
Corporation suggests that the 35-inch Rolling Mill started production in
1945. However, a review of the original design drawings shows that
35-inch mill started operations around 1926.

3.9.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the following two potential exposure pathways for the release of
PCOCs from SWMU 15:

] volatilization of volatile organic compounds (VOCs) from water and oil in the scale pit;
L and the release to soil or groundwater as a result of leaking of the the scale pit.

The following discusses these potential exposure pathways.

Volatilization from water and oil. Measurements obtained during air monitoring for VOCs, conducted on
February 20, 1990, found no detectable levels of VOCs in the air around SWMUs 15 at the time of sampling.
Based on this information and our knowledge of the PCOCs present, the volatilization of VOCs from water and oil
in the scale pit should not impact the site environment nor public health (refer to Appendix A).

Release to soil or groundwater as a result of leaking of the scale pit. Dames & Moore conducted a review and
an evaluation of design drawings for the scale pit. This review concluded that the scale pit was built as concrete.
containment structure, which provided complete containment from the time it was put into operation. Therefore,
the release of PCOCs from the scale pit into the underlying soil and groundwater does not require further
evaluation. ‘

3.10 SWMU NUMBER 16 - LARGE ROLLING MILL SCALE PIT

3.10.1 Unit Description
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, The Large Rolling Mill Scale Pit (SWMU 16), located within the Rolling Mill Complex on the ﬁpriver end
of the plant, separates iron scale from the 44-inch Rolling Mill quench water. The scale pit was constructed as an
integral part of the 44-inch Rolling Mill. :

~ Contrary to the unit description in the RFI Work Plan, design drawings show the pit construct consists of -
reinforced concrete with the concrete floor thickness varying from 18 to 24 inches. The total dimensions of the
scale pit are 6 feet wide by 8 feet long by 22 feet deep.

Presently, Heckett Engineering dredges accumulated iron scale from the pits and transports the material, by
hopper car, to the Heckett facilities. Then, Heckett consolidates the iron scales generated at the plant for resale
to the plant or off-site users. Wastewater from the hopper car loading area, which is paved to contain drainage from
the car, and the scale pit, discharges to the Wastewater Settling Basins (SWMU 1, 2, and 3) for treatment.

3.10.2 Waste Description

After a review of the BSC Steelton Plant’s MSDS database and
discussions with knowledgeable plant personnel, products that may
potentially enter the waste stream to SWMU 16 have been identified.
Table 3-8 presents a list of these products and Appendix B contains the
MSDSs for the products. '

Section 3.10.1 describes the iron scale handling procedures used
since 1956. Before 1956, iron scale was transported to the Residual
- Waste Landfill (SWMU 30) for disposal. Before December 1977,
wastewater was discharged to the Susquehanna River through outfall
001. Section 2.3 provides a more detailed description of the wastewater
treatment system.

3.10.3 History of SWMU

The 1986 RFI Assessment report by Earth Technology Corporation suggests that the 44-inch Rolling Mill
started production in 1945. However, a review of the original design drawings shows that 44-inch mill started
operations around 1949.

3.10.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the followmg two potential exposure pathways for the release of
PCOCs from SWMU 16:

L volatilization of volatile organic compounds (VOCs) from water and oil in the scale pit;
L] and the release to soil or groundwater as a result of leaking of the the scale pit.

The following discusses these potential exposure pathways.

Volatilization from water and oil. Measurements obtained during air monitoring for VOCs, conducted on
February 20, 1990, found no detectable levels of VOCs in the air around SWMUs 16 at the time of sampling.
Based on this information and our knowledge of the PCOCs present, the volatilization of VOCs from water and oil
in the scale pit should not impact the site environment nor public health (refer to Appendix A).
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Release to soil or groundwater as a result of leaking of the scale pit. Dames & Moore conducted a review and
an evaluation of design drawings for the scale pit. This review concluded that the scale pit was built as concrete
containment structure, which provided complete containment from the time it was put into operation. Therefore,
the release of PCOCs from the scale pit into the underlying soil and groundwater does not require further
evaluation.

3.1 SWMU NUMBER 20 - HWM3 PELLETIZER

3.11.1 Unit Description

The HWM3 Pelletizer, located near the Electric Shop on the upriver end of the plant, pelletizes the EAF dust
for transport. A screw conveyor carries the EAF dust from the No. 1 Baghouse to a holding silo in the Pelletizer
building. From the silo, a conveyor feeds the dust into a mixer where the mixer sprays the dust with water. Trucks
drive under the pelletizer where the pelletized dust drops through a chute into the trucks. Then, the trucks
transported the pelletized EAF dust to an off-site vendor for metals recovery.

3.11.2 Waste Description

The historical investigation concludes that the HWM3 Pelletizer handled only EAF dust since the pelletizer
became operational.

3.11.3 History of SWMU

The HWM3 Pelletizer, constructed with the No. 1 Baghouse in 1969, was designed to pelletize EAF dust
before its disposal in the HWM1 Landfill (SWMU 18). An 8-inch curb surrounds the asphalt pad located below
the Pelletizer. This pad slopes toward the Pelletizer Runoff Tank (SWMU 21) and controls spillage that may occur
during the loading of the trucks. The Pelletizer Runoff Tank collects the spillage washed from the containment pad.
The 1969 pelletizer design drawings do not specify the containment pad nor the runoff tank. Later design drawings
show the addition of the asphalt pad, 8-inch curb, and Pelletizer Runoff Tank (SWMU 21) in 1986. The pad’s
construction consists of a 1-foot compacted subbase with a coarse asphalt base and an asphalt cover. The Pelletizer
Runoff Tank is a 6-inch thick, precast concrete tank 17 feet long by 7 feet wide by 5 feet deep. '

3.11.4 Discussion of Identified Exposure Pathways

The approved RFI Work Plan identified the followmg two potential exposure pathways for the release of EAF
dust from SWMU 20:

e release to soil or groundwater if the loading pad is cracked;
° and release from the loading pad to the surrounding soil by way of vehicular and/or personnel traffic.

The following discusses these potential exposure pathways.

Release to soil or groundwater if the loading pad is cracked. The historical investigation determined that a
containment pad did not always exist below SWMU 20. Also, a review of the pelletized dust loading procedures
and the quantity of dust observed under the pelletizer suggests a potential exists for a release of EAF dust onto the
underlying soil occurred before the installation of the containment pad in 1986. Therefore, soil sampling beneath
the asphalt pad was necessary to evaluate the nature of the potential release.

Release from the loading pad to the surrounding soil by way of vehicular and/or personnel traffic. i Dames

& Moore observed EAF dust around the structure and beyond the containment area during an on-site v1sual
inspection of SWMU 20. Soil samples were collected as outlined in the RFI Work Plan.

[
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3.12 SWMU NUMBER 22 - NO. 2 PELLETIZER

3.12.1 Unit Description

The No. 2 Pelletizer (SWMU 22), located adjacent to the No.2 Baghouse on the upriver end of the plant,
pelletizes the EAF dust for transport. A duct system conveys the dust from the No.2 Baghouse to the Pelletizer
building. The pelletizer unit sits on a concrete pad, enclosed on three sides by a metal building. Design drawings
show the pad construction consists of reinforced concrete with a 1-foot thick concrete floor and specifies the
minimum compression strength of the concrete at 3,000 psi. The total dimensions of the concrete floor are
approximately 30 feet long by 20 feet wide.

" 3.12.2 Waste Description

The historical investigation concludes that the No. 2 Pelletizer handled only EAF dust since the pelletizer
became operational. A

3.12.3 Hijstory of SWMU

The No. 2 Pelletizer was designed to pelletize EAF dust before its disposal in the HWM1 Landfill (SWMU
18).  55-gallon drums were loaded with pelletized dust for transport to the HWM1 Landfill (SWMU 18).
Emissions were contain by the building during the pelletizing and drum loading procedures. The pelletizing of EAF
dust ceased in 1981. Dust is currently loaded from the holding silo into trucks. Emmisions are controlled through
the use of a dedicated evacuation system.

3.12.4 Dlscusswn of Identified Exposure Pathways

The approved RFI Work Plan identified the following potentlal exposure pathway for the release of EAF dust
from SWMU 22: .

] release from surface soil to underlying soil and groundwater.

The following discusses that potential exposure pathway.

Release from surface soil to underlying $oil and groundwater. Dames & Moore observed EAF dust around
the structure during an on-site visual inspection of SWMU 20. Therefore the potential exists for release of PCOCs
from the the EAF dust into the underlying soil and groundwater. Consequently, soil sampling was necessary to
evaluate the nature of the potential release. :
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4.0 FIELD INVESTIGATION -
4.1 METHODS AND PROCEDURES

4.1.1 Decontamination

Dames & Moore’s objective is to provide samples of the highest obtainable representativeness for analysis.
Equipment used for ground water, surface water, and soil sampling was chosen to minimize interference with
chemical analyses and to ensure representative samples. Therefore, all sampling equipment used was constructed
of inert materials and was decontaminated in the field prior to use.

Because gloves, tubing, and filters were disposed of after each -use, and because the majority of the
groundwater samples were collected using dedicated systems for purging, the only groundwater sampling equipment

requiring decontamination were the sampling bailers and portable Well Wizard. This equipment was used to purge

wells at the HWM-1 Landfill during the first and second sampling rounds. Stainless steel trowels used to collect
soil from test pits and sediment samples from Laurel Run were also decontaminated between samplmg locatrons
Bailers and trowels were decontaminated by the following procedure:

] Equipment wash using alquinox soap and tap water
] Tap water rinse and deionized water rinse
] Ten-percent nitric acid rinse (for metals only)

] Distilled/deionized rinse
L] Reagent-grade methanol rinse
] Distilled/deionized rinse
° Air dry and wrap in foil

The outside surfaces of the pump and tubing of the portable Well Wizard were decontaminated between wells
with a nitric acid rinse followed by a deionized water rinse. The portable Well Wizard was used to purge water
from wells at the HWM-1 Landfill during the first and second rounds.

The ponar dredge used for sediment Sampling was not rinsed with nitric acid or methanol because of possible
degradation of the equipment. It was cleaned with Alquinox and tap water, followed by a deionized water rinse.
Samples were obtained from the central portion of the dredge so that the sample had not contacted the sides of the
dredge.

4.1.2 General Constituent Sampling Procedures

Constituent samples were collected in accordance with the RFI Work Plan and its subsequently approved
modifications at the following SWMUs:

SWMUs1,2,and3 ......... Wastewater Settling Basins

SWMUs§5,6,and7 ......... Wastewater Treatment Lagoons
SWMUS9 ........... e Central Waste Oil Storage Tank ,
SWMU10,11 ............. Continuous Caster Heavy Scale Pit and Fine Scale Pit
SWMU12 ............... Pipe Mill Oil Separator e
SWMU13 ............... Pipe Mill Expander Pit
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SWMU 14, 15,and 16 ........ Rolling Mill Scale Pits
SWMU25 ................ Steel Foundry Electric Furnace Baghouse Bin
SWMU29 ................ Frog and Switch Grinder Cyclone Holding Room

All sampling procedures used by Dames & Moore adhered to the guidelines established in the amended and
approved QAPP. Sample locations were selected to provide representative samples or, when appropriate,
deliberately biased toward the worst case.

" New latex gloves were worn at each sampling location. All collected samples were placed in clean sample
containers, preserved as required, sealed, labeled, and placed in a cooler maintained at 4 °C. Samples were shipped
via Federal Express to Wadsworth/Alert Laboratories of North Canton, Ohio, within 24 hours of collection. All
sampling equipment was decontaminated between sampling locations pursuant to the procedures described in Section
4.1.1.

4.1.3 SWMU-Specific Constituent Sampling Procedures

4.1.3.1 SWMU 1 - Wastewater Settling Basin

4.1.3.1.1 Wastewater

The wastewater samples from SWMU 1 were composite samples collected by mixing 3 aliquots of wastewater
from separate sampling locations. Each wastewater aliquot was collected using a clean glass jar immersed in the
water by nylon cord. The aliquots, except those to be analyzed for dissolved metals, were poured directly into a
sample bottle containing the proper preservative. Samples to be analyzed for dissolved metals were pumped from
the glass jar through a 0.45-micron filter directly into a sampling bottle containing the proper preservative. A
peristaltic pump with new tygon tubing attached for each sample was used in the filtering process. Samples for
volatile organic compound (VOC) analysis were taken at one location and poured dlrectly from the glass jar into
the preserved sampling vials.

The glass jar used for collecting constituent wastewater samples was decontaminated between successive
sampling points in accordance with the procedures outlined in Sectron 4.1.1. New nylon cord was used for each
sample.

Although three rounds of constituent wastewater sampling were specified for SWMU 1 in the approved RFI
Work Plan, this program was not feasible. As reported in the May 10, 1990, monthly report, an exceptional
buildup of solids in SWMU 1 required the SWMU to be emptied and dredged before the third round of sampling
could be conducted. Dames & Moore believes the two rounds of analyses adequately represent the wastewater in
SWMU 1 because of the similarity of the analytical results from the two rounds.

4.1.3.1.2 Sediment

The sediment sample from SWMU 1 was a composite sample collected by mixing three aliquots of sediment
from separate sampling locations. First, a ponar dredge was used to collect sediment from one location at the
SWMU. An aliquot was taken from the dredging with a stainless steel trowel and placed in a stainless steel mixing
bowl. The process was repeated for the two other sampling locations at the SWMU. The three aliquots were then’
thoroughly mixed and placed in sample bottles. For VOC analyses, grab samples were taken dlrectly from the
ponar dredge at one location in the SWMU and placed in sample bottles. '

The stainless steel trowel, ponar dredge, and stainless steel mixing bowl were decontaminated betweén
sampling locations in accordance with the procedures described in Section 4.1.1.
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Although three rounds of constituent sediment sampling were specified for SWMU 1 in the approved RFI
Work Plan, three rounds were not feasible. As reported in the May 10, 1990, monthly report, an exceptional
buildup of solids in SWMU 1 required the SWMU to be emptied and dredged before the second and third rounds
of sediment sampling could be conducted. However, Dames & Moore believes the single round of analysis
adequately represents the sediment in SWMU 1.

4.1.3.2 SWMUs 2 and 3 - Wastewater Settling Basins

4.1.3.2.1 Wastewater

The wastewater samples from SWMUS 2 and 3 was a composite sample collected by mixing 6 aliquots of
wastewater (one aliquot from 3 different sampling locations at each SWMU). Each wastewater aliquot was collected
using a clean glass jar immersed into the water by nylon cord. The aliquots, except those to be analyzed for
dissolved metals, were poured directly into a sample bottle containing the proper preservative. Samples to be
analyzed for dissolved metals were pumped from the glass jar through a 0.45-micron filter directly into a sampling
bottle containing the proper preservative. A peristaltic pump with new tygon tubing attached for each sample was
used in the filtering process. Samples for VOC analysis were taken at one location and poured directly from the
glass jar into the preserved sampling vials.

The glass jar used for collecting constituent wastewater samples was decontaminated between successive
sampling points in accordance with the procedures outlined in Section 4.1.1. New nylon cord was used for each

sample.

4.1.3.2.2 Sediment

The sediment sample from SWMUs 2 and 3 was a composite sample collected by mixing 6 aliquots of
sediment (one aliquot from 3 different sampling locations at each SWMU). A ponar dredge was used to collect
sediment from one location at the SWMU. An aliquot was taken from the dredging with a stainless steel trowel
and placed in a stainless steel mixing bowl. The process was repeated for the two other sampling locations at the
SWMU. The three aliquots were then thoroughly mixed and placed in sample bottles. For VOC analyses, grab
samples were taken directly from the ponar dredge at one location in SWMU 2 and placed in sample bottles.

The stainless steel trowel, ponar dredge, and stainless steel mixing bowl were decontaminated between
sampling locations in accordance with the procedures described in Section 4.1.1.

4. 1.3.3 SWMUs S, 6, and 7 - Wastewater Treatment Lagoons

4.1.3.3.1 Wastewater

The wastewater samples from SWMUs 5, 6, and 7 was a composite sample collected by mixing 9 aliquots of
wastewater from separate sampling locations. Three aliquots were collected at each SWMU. Each aliquot was
collected using a clean glass jar immersed into the water by nylon cord. The aliquots, except those to be analyzed
for dissolved metals, were poured directly into a sample bottle containing the proper preservative. Samples to be
" analyzed for dissolved metals were pumped from the glass jar through a 0.45-micron filter directly into a sampling
bottle containing the proper preservative. A peristaltic pump with new tygon tubing attached for each sample was .
used in the filtering process. Samples for VOC analysis were taken at one location and poured directly from the
glass jar into the preserved sampling vials. :
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The glass jar used for collecting constituent wastewater samples was decontaminated between successive
sampling points in accordance with the procedures outlined in Section 4.1.1. New nylon cord was used for each
sample. :

4.1.3.3.2 Sediment

The sediment sample analyzed for SWMUs §, 6, and 7 was a composite sample collected by mixing 9 aliquots
of sediment from separate sampling locations. A ponar dredge was used to collect sediment from one location at
the SWMU. An aliquot was taken from the dredging with a stainless steel trowel and placed in a stainless steel
mixing bowl. The process was repeated for the two other sampling locations in SWMUs §, 6, and 7. The nine
aliquots were then thoroughly mixed and placed in sample bottles. For VOC analyses, grab samples were taken
directly from the ponar dredge and placed in sample bottles.

The stainless steel trowel, ponar dredge, and stainless steel mixing bowl were decontaminated between
sampling locations in accordance with the procedures described in Section 4.1.1.

4.1.3.4 SWMU 8 - Wastewater Polishing L.agoon

4.1.3.4.1 Wastewater

The wastewater sample from SWMU 8 is a composite sample collected by mixing 3 aliquots of wastewater
from separate sampling locations. ' Each wastewater aliquot was collected using a clean glass jar immersed into the
water by nylon cord. The aliquots, except those to be analyzed for dissolved metals, were poured directly into a
sample bottle containing the proper preservative. Samples to be analyzed for dissolved metals were pumped from
the glass jar through a 0.45-micron filter directly into a sampling bottle containing the proper preservative. A
peristaltic pump with new tygon tubing attached for each sample was used in the filtering process. Samples for -
VOC analysis were taken at one location and poured directly from the glass jar into the preserved sampling vials.

/
The glass jar used for collecting constituent wastewater samples was decontaminated between successive
sampling points in accordance with the procedures outlined in Section 4.1.1. New nylon cord was used for each
sample.

4.1.3.4.2 Sediment

The sediment sample from SWMU 8 was a composite sample collected by mlxmg 3 aliquots of sediment from
separate sampling locations. First a ponar dredge was used to collect sediment from the SWMU. A sample aliquot
was taken from the dredging with a stainless steel trowel and placed in a stainless steel mixing bowl. The process
was repeated for the two other sampling locations at the SWMU. The three aliquots were then thoroughly mixed
and placed in sample bottles. For VOC analyses, grab samples were taken at one location in the SWMU directly
from the ponar dredge and placed in sample bottles.

The stainless. steel trowel, ponar dredge, and stainless steel mixing bowl were decontaminated between
sampling locations in accordance with the procedures described in Section 4.1.1.

4.1.3.5 SWMU 9 - Central Waste Oil Storage Tank
SWMU 4 - Settling Basin Sump

As discussed in the modifications to the RFI Work Plan, SWMU 4 and SWMU 9 were investigated as a single

unit.
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An oil éample was collected from SWMU 9. Aliquots of oil taken via vales located at four levels in the tank
of SWMU 9 were composited in a sample bottle.

" 4.1.3.6 SWMUs 10 and 11 - Continuous Caster Heavy Scale Pit and Fine Scale Pit

4.1.3.6.1 Wastewater

The wastewater sample analyzed from SWMUs 10 and 11 was a composite sample collected by mixing 3
aliquots of wastewater from separate sampling locations. Each wastewater aliquot was collected using a clean glass '
jar immersed into the water by nylon cord. The aliquots, except those to be analyzed for dissolved metals, were
poured directly into a sample bottle containing the proper preservative. Samples to be analyzed for dissolved metals
were pumped from the glass jar through a 0.45-micron filter directly into a sampling bottle containing the proper
preservative. A peristaltic pump with new tygon tubing attached for each sample was used in the filtering process.
Samples for VOC analysis were taken at one location and poured directly from the glass jar into the preserved
sampling vials. :

The glass jar used for collecting constituent wastewater samples was decontaminated between successive
sampling points in accordance with the procedures outlined in Section 4.1.1. New nylon cord was used for each
sample. -

4.1.3.6.2 Sediment

The sediment sample analyzed from SWMUs 10 and 11 was a composite sample collected by mixing 3 aliquots
of sediment from separate sampling locations. First a ponar dredge was used to collect sediment from the SWMU.
A sample aliquot was taken from the dredging with a stainless steel trowel and placed in a stainless steel mixing
bowl. The process was repeated for the two other sampling locations at SWMUs 10 and 11. The three aliquots
were then thoroughly mixed and placed in sample bottles. For VOC analyses, grab samples were taken at one
location in the SWMU directly from the ponar dredge and placed in clean sample bottles.

The stainless steel trowel, ponar dredge, and stainless steel mixing bowl were decontaminated between
sampling locations in accordance with the procedures described in Section 4.1.1.

4.1.3.7 SWMU 12 - Pipe Mill Oil Separator

4.1.3.7.1 Wastewater

The wastewater sample from SWMU 12 was a composite sample collected by mixing 2 aliquots of wastewater
from separate sampling locations. Each wastewater aliquot was collected using a clean glass jar immersed into the
water by nylon cord. The aliquots, except those to be analyzed for dissolved metals, were poured directly into a
sample bottles. Samples to be analyzed for dissolved metals were pumped from the glass jar through a 0.45-micron
filter directly into a sampling bottle containing the proper preservative. A peristaltic pump with new tygon tubing
attached for each sample was used in the filtering process. Samples for VOC analysis were taken at one locatlon
‘and poured directly from the glass jar into the preserved samplmg vials.

The glass jar used for collecting wastewater samples was decontaminated between successive sampling points .
in accordance with the procedures outlined in Section 4.1.1. New nylon cord was used for each sample.

4.1.3.7.2 0il
Two aliquots of oil from SWMU 12 were taken by peristaltic pump from different locations w1th1n the upper
6 inches of the liquid in the tank. Both aliquots of oil were composited in a sample bottle.
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4.1.3.8 SWMU 13 - Pipe Mill Expander Pit

4.1.3.8.1 Wastewater

The wastewater sample from SWMU 13 was a composite sample collected at one sampling location. The
wastewater sample was collected using a clean glass jar immersed into the water by nylon cord. The water samples,
except for those to be analyzed for dissolved metals, were poured directly into sample bottles containing the proper
preservative. Samples to be analyzed for dissolved metals were pumped from the glass jar through a 0.45-micron
filter directly into a sampling bottle containing the proper preservative. A peristaltic pump with new tygon tubing
attached for each sample was used in the filtering process. Samples for VOC analysis were taken at one location
and poured directly from the glass jar into the preserved sampling vials.

The glass jar used for collecting constituent wastewater samples was decontaminated between successive
sampling ‘points in accordance with the procedures outlined in Section 4.1.1. New nylon cord was used for each

sample.
4.1.3.8.2 Sediment

The sediment sample from SWMU 13 was collected at one location using a ponar dredge. The sample was
taken from the dredging with a stainless steel trowel and placed directly into sampling bottles

The sediment sample was not composited from three locations as required by the RFI Work Plan because of
difficulty in accessing additional locations in the pit. Dames & Moore believes the sample collected adequately
represents the sediment in the SWMU because identical processes produce the sediment.

4.1.3.9 SWMUs 14, 15, 16 - 28-Inch, 35-Inch, and 44-Inch Rolling Mill Scale Pits

4.13.9.1 Wastewater

One wastewater grab sample was collected and analyzed at each SWMU. An overhead crane was used to
remove the steel floor plates covering SWMUs 14, 15, and 16. Wastewater samples were collected using a clean
glass jar immersed into the water by nylon cord. The water samples, except those to be analyzed for dissolved
metals, were poured directly into sample bottles containing the proper preservative. Samples to be analyzed for
dissolved metals were pumped from the glass jar through a 0.45-micron filter directly into a sampling bottle
containing the proper preservative. A peristaltic pump with new tygon tubing attached for each sample was used
in the filtering process. Samples for VOC analysis were taken at one location and poured directly from the glass
jar into the preserved sampling vials.

The glass jar used for collecting constituent wastewater samples was decontaminated between successive

-sampling points in accordance with the procedures outlmed in Section 4.1.1. New nylon cord was used for each

sample.

4.1.3.9.2 Sediment

To gain entrance to the pits, an overhead crane was used to remove the steel -floor plates covering S_WMUs

14, 15, and 16. A clamshell bucket was then used to collect sediment from the pits. For each SWMU, the non-

VOC sediment sample was composed of three aliquots taken from different locations in the clamshell bucket. A
sample aliquot was taken from near the center of the bucket with a stainless steel trowel and placed in a stainless

steel mixing bowl. The process was repeated for the other two aliquots. The three aliquots were then thoroughly

mixed and placed in sample bottles. The samples for VOC analyses were taken dlrectly from the bucket and placed
in sample bottles.
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The stainless steel trowel, and stainless steel mixing bow] were decontaminated between sampling locations
in accordance with the procedures described in Section 4.1.1.

4.1.3.10 SWMU 25 - Steel Foundry Electric Furnace Baghouse Bin

Samples were collected by scooping waste dust with a stainless steel trowel and placing the dust directly into -
a sample bottle. The stainless steel trowel was decontaminated between each sampling location as described in
Section 4.1.1. '

4.1.3.11 SWMU 29 - Frog and Switch grinder Cyclone Hoiding Room

During the sampling investigation, it was not possible to sample the waste directly from the Frog and Switch
Grinder Cyclone Holding Room. The dust collection ductwork had been rerouted, so no dust was available at this
location for sampling. Alternatively, the dust sample was taken at the fan intake, directly adjacent to the Grinder
Cyclone. Because the dust should be identical in both locations, Dames & Moore believes this sample adequately
represents the wastes managed in SWMU 29. Samples were collected by scooping waste dust with a stainless steel
trowel and placing the sample directly into a sample bottle.

4.1.3.12 SWMUs 31 and 32 - Caustic Waste Rinsewater Tanks

The wastewater sample analyzed from SWMUs 31 and 32 was a composite sample collected by mixing two
aliquots of wastewater, one from each SWMU. A thin layer of oil floating on the surface of the wastewater was
not sampled. A peristaltic pump and tygon tubing were used to collect the samples. Aliquots of wastewater from
each tank were composited in a glass jar. The water was pumped from the glass jar through a disposable 0.45-
micron filter into the sampling bottle for dissolved metals analysis. New tubing was inserted in the pump prior to
collection of the first sample, but was not replaced between sampling events because the wastewaters were derived
from the same waste stream.

4.1.4 Test Pit Sampling Procedures

' 4.1.4.1 Soil Sampling

Samples of soil were collected from test pits at the applicable SWMUs to assess whether PCOCs were released
from the SWMUs. Four separate soil samples were collected at successive 6-inch intervals at each pit. The test
pit lithologic logs are included in Appendix E and describe the soil color, composition, consistency, moisture, and
classification. As specified in the RFI Work Plan, water samples were to be collected if standing water was present -
in the test pit.

Soil samples were collected from test pits near the following SWMUs:—

SWMUs 1,2,and3 .......... Wastewater Settling Basins
SWMUs 5,6,and7 .......... Wastewater Treatment Lagoons’
SWMUS .......... e Wastewater Polishing Lagoon
SWMU9 ................ Central Waste Oil Storage Tank
SWMU 10,11 ............. Continuous Caster Heavy Scale Pit and Fine Scale Pit
SWMU 12 ..........0nu ". Pipe Mill Oil Separator ‘
SWMUs20and21........... HWM3 Pelletizer and Pelletizer Runoff Tank:
SWMU22 ................ No. 2 Pelletizer
SWMU24 ...... e EAF Spray Chambers Drop Legs
SWMU25 ................ Steel Foundry Electric Furnace Baghouse Bin
SWMU29 ................ Frog and Switch Grinder Cyclone Holding Room
SWMUs30and31........... Caustic Waste Rinsewater Tanks
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The locations of test pits are given on Figures 4 through 14.

'

Samples of soil were collected from test pits at depths of 6 inches, 12 inches, 18 inches, and 24 inches. The
upper 6 inches of soil were removed from a 3-foot by 4-foot area using a stainless steel shovel. A jackhammer was
used to penetrate asphalt where present at the surface and loosen compacted soil at deeper intervals. Disturbed soil
was removed from the pits with a decontaminated stainless steel shovel. At each sample depth, a sample of
undisturbed soil was collected from the base of the pit with a stainless steel trowel and placed directly into the
sample bottles.

The jackhammer blade, the shovel, and the trowel were decontaminated between sample locations as described
in Section 4.1.1.

4.1.4.2 Ground Water Sampling

No standing water was encountered in any of the test pits. Therefore, no ground water samples were
collected.

4.1.5 Canaﬁ Sampling Procedures

Samples of water and sediment were collected from the plant canal to determine the presence or absence of
PCOQOCs in the canal. One round of water sampling was conducted during normal flow conditions on April 24 and
25, 1990, and a second round of water sampling was conducted on March 30, 1990, during increased flow following
a storm.

4.1.5.1 Surface Water Sampling

Surface water sampling points along the canal were located at the inlet and outlet, and at 1,500-foot intervals
between these points for a total of 10 monitoring points labeled C, to C,, (Figure 3). Water samples collected
during normal flow conditions were composite samples. Each composite sample consisted of three aliquots of water
collected at the monitoring point at three different times that day. A rowboat was used to collect the samples from
the middle of the canal at the lower section of the stream (Samples C, to C;). Water samples from the upper section
(C, to C,p) were collected from the bank. Samples were collected from the boat by immersing a glass jar in the
canal water. The samples were collected from the bank by immersing a glass jar by nylon cord into the canal
water. Aliquots of water were transferred from the glass jar dlrectly into the sampling bottles containing the proper
preservatives. -

Prior to sampling at each location, the glass jars were decontaminatedr as described in Section 4.1.1. New
nylon cord was used at each sample location.

] Surface water samples collected the day after a storm were taken along the bank of the canal. These water
samples were grab samples poured directly into the sample bottles.

4.1.5.2 Sediment Sampling

One round of sediment samples was collected at the ten canal monitoring points during normal flow conditions
on April 20, 1990. Sediment samples were collected with a ponar dredge. A stainless steel trowel was used to
transfer the samples from the dredge directly into the appropriate sample bottles. The stainless steel trowel and .
ponar dredge were decontaminated between each sampling location as described in Section 4.1.1. '
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4.1.6 EP Toxicity Sample Selection Method

O This section describes the method that was used to decide which soil and sediment samples were to be analyzed
for Extraction Procedure Toxicity (EP Tox) metals. The RFI Work Plan identified the following samples from the
respective SWMUs as possibly requiring EP Tox metals analysis:

] SWMU 1 - Constituent sediment and test pit soil samples
o SWMU 2 - Constituent sediment and test pit soil samples
®  SWMU 3 - Constituent sediment and test pit soil samples
®  SWMU 5 - Constituent sediment and test pit soil samples
° SWMU 6 - Constituent sediment and test pit soil samples
° SWMU 7 - Constituent sediment and test pit soil samples
] SWMU 8 - Constituent sediment and test pit soil samples
] SWMU 9 - Test pit soil samples
O ° SWMU 10 - Constituent sediment samples
° SWMU 11 - Constituent sediment samples
] SWMU 12 - Test pit soil samples
] SWMU 13 - Constituent sediment samples
® SWMU 14 - Constituent sediment samples
O ® SWMU 15 - Constituent sediment samples
. SWMU 16 - Constituent sediment samples |
° SWMU 29 - Constituent sediment and test pit soil samples

The RFI Work Plan states that EP Toxicity (EP Tox) analysis would be performed only for metal whose total
concentrations exceeded the EP Tox regulatory levels. Dames & Moore’s method of selecting samples for EP Tox
analysis, as described below, was discussed with, and received the approval of, Mr. Thomas Buntin of the USEPA
on July 9, 1990, before selected samples were analyzed. Only those metals specified in Tables 6-2 and 6-4 of the

O RFI Work Plan (See Volume 1) that had EP Tox regulatory values were examined; therefore, aluminum, iron, and
zinc were excluded.

Samples were submitted for EP Tox analysis if the results of V + 20 (V = total concentration of the target
metal in soil in expressed in mg/kg) was greater than the EP Tox regulatory value for that metal. The formula is
based on the worst-case scenario of all metal detected in the soil sample leaching into the extractlon fluid. The
derivation of this formula is explained below.

The EP Tox procédure involves placing 100 grams (g) of the sediment or 'soil into 2 liters of extraction fluid.
Therefore, the maximum quantity of metal in the 100-gram sample that could be leached out is: -

V mg/kg x 100 grams
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O This can be reduced as
V mg/kg x 100 grams x (1 kg + 1,000 g) = 0.1 (V)mg.

This quantity of metal would be dissolved in 2 liters of extraction ﬂuid.. Therefore, the maximum
concentration of metal in the extraction fluid would be:

0.1(V)mg + 2 liters = V + 20 mg/]

Thus, if V + 20 is less than the EP Toxicity regulato}y value, the concentration of metal in the extraction fluid
will remain below the EP Tox regulatory concentration even if all the metal detected in the soil sample was
dissolved in the fluid. An example would be as follows.

If the concentration of chromium in the 6-inch soil sample from SWMU 7 = 92 mg/kg, then the maximum
EP Toxicity value for that sample equals 92 -+ 20 or 4.6 mg/l. Because this maximum value is less than the EP
Tox regolatory limit of 5.0 mg/l, this sample would not be submitted for EP Tox analysis.

O 4.2 CONSTITUENT SAMPLING AND SOIL INVESTIGATION RESULTS

4.2.1 SWMU 1 - Wastewater Settling Basin

4.2.1.1 Constituent Sampling Results

4.2.1.1.1 Sampling Locations

Q This SWMU is the easternmost lagoon south of the Rail Mills, as shown on Flgure 1. Two rounds of water
sampling and one round of sediment sampling were conducted at SWMU 1. One composite water sample and one
composite sediment sample were analyzed each round. Each was a sample collected from three locations, (the
middle and both ends of the lagoon as shown in Figure 4). Two grab samples of water and one of sediment were

taken per round to be analyzed for VOCs. : -

A 4.2.1.1.2 Wastewater Results

Constituent sampling results in Table 4-1 show the concentrations of PCOCs detected in wastewater samples
O from SWMU 1. A sheen of oil was observed floating on the surface of the settling basin, and some of this sheen
was entrained with the water in the sample bottle submitted for analysis.

No target volatile organic compounds or dissolved metals were detected in the water at concentrations above
the respective National Primary and Secondary Drinking Water Standards (NPDWS and NSDWS, respectlvely) _
No polynuclear aromatic hydrocarbons were detected in the water.

4.2.1.1.3 Sediment Results

Constituent sampling results in Table 4-1 show the concentrations of PCOCs detected in sediment samples . '
from SWMU 1. The sediment was fine-grained, dark black in color, and had an oily texture.

Based on results of analysis for total metals, shown on Table 4-1, and using the selection method discussed
in Section 4.1.1, the sediment sample was also analyzed for chromium and lead by the EP Toxicity Procedure. As
shown in Table 4-1, EP Toxicity concentrations of chromium and lead were below the regulatory levels.
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4.2.1.2 Soil Investigation Results

Because PCOCs were detected in the sediment of the SWMU, a soil investigation was conducted as proposed
in the RFI Work Plan. The historical investigation indicated a potential for the release of PCOCs from SWMU 1
during dredging activities. Surface staining had been observed south of the containment pad adjacent to the eastern
edge of the lagoon. To evaluate the stained area, a test pit was excavated at the location shown on Figure 4. The
soil consisted predominantly of sand and some silt. No hydrocarbon odor was noted below 6 inches. Test pit logs
are included in Appendix E. No water was encountered during excavation of the test pit.

Analytical results for soil samples collected from the test pit at 6, 12, 18, and 24 inches below the surface are
shown on Table 4-1. No VOCs were detected in any of the soil samples. PAHs and TPH were detected. Their
concentrations generally decreased with depth.

Concentrations of PCOCs in the soil have been evaluated wiﬁ respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991." (Volume 3) for additional information.

4.2.2 SWMU 2 and 3 - Wastewatér Settling Basins

4.2.2.1 Constituent Sampling Resuits

4.2.2.1.1 Sampling Locations

One round of water and sediment sampling was conducted at the combined SWMU consisting of the middle
lagoon (SWMU 2) and westernmost lagoon (SWMU 3) located south of the Rail Mills (Figure 4). One water and
one sediment sample were analyzed. Each was a composite sample collected from six locations: the middie and both
ends of each lagoon, as shown in Figure 4. One grab sample of water and one of sediment was taken from SWMU
2 per round. These were analyzed for VOCs.

4.2.2.1.2 Wastewater Results

Constituent sampling results for SWMUs 2 and 3 are shown in Table 4-2 An oil sheen was observed floating
on the surface of the water in the settling basins.

No targeted VOCs, PAHs, or dissolved metals were detected in the water at concentrations above the
respective NPDWS and NSDWS.
'4,2.2.1.3 Sediment Results "

Constituent sampling results for SWMUs 2 and 3 are shown in Table 4-2. The sediment or sludge from the
basins was fine-grained, dark black in color, and had an oily texture.

Based on the results of total metal analysis shown on Table 4-2, the sediment sample was also analyzed for
chromium and lead by the EP Toxicity Procedure. As shown in Table 4-2, EP Toxicity concentrations of chromium
and lead were below the regulatory levels. , -

4.2.2.2 Soil Investigation Results

Because PCOCs were detected in the sediment of the SWMUs, a soil investigation was conducted as proposed
in the RFI Work Plan. The historical investigation indicated a potential for the release of PCOCs from SWMUs
2 and 3 during dredging activities. Surface staining had been observed between the southwestern edge of the
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SWMU 1 - WASTEWATER SETTLING BASINS

Table 4-1

“ PARAMETERS

SAMPLE DEPTH

SEDIMENT | EP TOXCITY

SEDIMENT

SOIL INVESTIGATION

SOIL

EP TOXICITY ||

u"

IG"ID"IIS“'M'I

VOLATILE ORGANICS (/D (ug/ka) (mg/D (ug/kg) (mg/N
Benzene 2J- - NA - - - -l Na] NA| NA| NA
Chlorobenzene NA NA NA - - - -t NA] NA|] NA| NA
Ethylbenzene NA - NA - - - -l na| NA| NAL NA
Napthalene /- NA NA - - - -ll Na] NA| NA|NA
Styrene NA - NA - - - -l Na] NA| Na| NA
Toluene - - NA - - - -l NA] NA] NA| NA
Xylene NA 240 1 NA - - - -l Na] Na| NaA| NA

PAH (ug/l) (ug/kg) (mg/l) (ua/kg) (mg/l)
Acenaphthene NA 730 K NA - - - -ll NA| NA| NA| NA
Acenaphthylene NA " NA NA - - - -.Na] NA| Na| NA
Anthracene NA NA NA - - - -}l Na{ NA| NA| NA
Benzo(ayanthracene NA ‘NA NA 2500 § - - -]l NA] NA| NA| NA
Benzo(a)pyrene NA NA NA 2400 J - - -|l NA| NA| NA[ NA
Benzo(b)fluoranthene NA NA NA 3600 J - - -/l NA] NA| NA| NA
Benzo(ghi)perylene NA NA NA - - - -/l NA} -NA] NA| NA
Benzo(k)fluoranthene NA NA NA 2400 J - - - Na{ Na| NA|NA
Chrysene NA - NA 4700 J - - -l NA] NA] NA| NA
Dibenz(a,hyanthracene NA NA NA - - : -ll NA] NA] NA| NA
Fluoranthene NA 1600 K NA 8100 J - - -1 nA] NA] NA]NA
Fluorene I NA 1500 K NA - - - -/l NA] NA] NA| NA
Indene(1,2,3-cd)pyrene NA NA NA - - - -}l NA] NA| NA| NA
2-Methylnaphthalene [ NA 2100 K NA - - 501 - NA] NA| NA| NA
Napthalenc NA 1100 K NA - - 371 -l NA| NA| NA| NA
Phenanthrene NA 4300 K NA 4000 J - - -l Na| NA{ NA| NA
Pyrene NA 1900 K NA 6700 J - - -l NA] Na] NA| NA

METALS (ug/h (ug/kg) (mg/l) (mg/kg) (mg/l)
Aluminum -/ '\ 2900 NA 6300 J 4500 5800 340 | NA| NA| NA| NA
Assenic (5) * NA -] NA , 56 4.6 4.7 41| NA| NA} NA| NA
Cadmium NA 4 NA 7 08 - - -l 'Na} NA] NA[NA
Chromium (5) * NA 50 07 53 8- 31 15|| NA| NA| NA{ NA
Tren 0.29 B/0.19 350000 “NA 1600 J 1400 19000 45000 [ NA] NA| NA| NA
NA 260 152 5 8.4 2 831 NA] NA] NA| NA
NA' NA NA - - - -l Na] Na| NA| NA
0.04 B/- 970 “NA 97 38 48 8 || NA| NA| NA|[NA

(ug/l (ve/kg) (mg/l) (mg/kg) (mg/D
23/38 76000 NA 9400 $5% 62 30l Na{ NAL NAlNA

SWMU 3 basin and the railroad tracks as shown in Figure 4. To evaluate the stained area, a test pit was excavated
at the location shown on Figure 4. Soil at this location consisted of sand and silt (boring log in Appendix E). No
water was encountered during excavation of the test pit.

Analytical results for soil samples collected from the test pit at 6, 12, 18, and 24 inches are shown in Table
4-2. Based on the results of the total metals analysis shown in Table 4-2, the 6-inch and the 24-inch soil sample
were analyzed for chromium by the EP Toxicity procedure. As shown in Table 4-2, EP Toxicity concentrations
of chromium in the samples were below the regulatory level.
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Table 4-2
SWMUs 2 & 3

WASTEWATER SETTLING BASINS

& Moore.

PARAMETERS WATER SEDIMENT | EP TOXCITY . SOIL INVESTIGATION EP TOX]CITY
) . SEDIMENT

SAMPLE DEPTH 6 1" e | |18 |

VOLATILE ORGANICS, (ug/ (ug/kg) (mg/h (ug/kg) (ng/l)
Benzene 2] - NA - - - -fl NA| NA| NA|NA
Chlorobenzene NA NA NA - - - -ft NA] NA] NA| NA
Ethylbenzene NA - NA - - - -l Na] NA| NA] NA
Styrene NA - NA - - -l NaA] NA| NA| NA
Toluene - 24 NA 5 3 2 2|l NA] NA| NA| NA
Xylene NA 121 NA 3 - - -l NA] NA| NA| NA

PAH (ug/ (ug/kg) (mg/T) (ug/kg) (mg/T)
Acenaphthene NA - - - - -l NA] NA| NA| NA
Acenaphthylene NA NA NA 43] - - -l NA| NA| NA| NA
Anthracene NA NA NA 477 - - oIl NA| NA| NA| NA
Benzo(a)anthracene NA NA NA 190 J 637 2101 150J|| NA{ NA| NA| NA
Benzo(a)pyrene NA NA NA 160 J - 160 J -l NA] NA| NA| NA
Benzo(b)fluoranthene NA NA NAll- 2901 757 280 J 140J || NA| NA| NA| NA
Benzo(ghi)perylene NA NA NA Co- - - -Il NA|] NA|] NA| NA
Benzo(k)fluoranthene NA NA NA 190 J 38J 1201 95J|] NA] NA| NA| NA
Chrysene NA - NA m1] 97] 2301 1501l Nal Nal NAY NA
Dibenz(a,hyanthracene NA NA NA - - - -l NA] NA| NA| NA
Fluoranthene NA - NA 290 J 110) 300 J 350J)| NA|] NA| NA| NA
Fluorene NA 930 K NA - S - -l NA] NA] NA| NA
Indeno(1,2,3-cd)pyrene NA NA NA - - - - NA] NA] NA| NA
2-Methylnaphtbalene NA 2100 K NA 6] 3) S0J _571]] NA] NA| NA] NA
Napthalene 2] 1000 B NA 571 - 4017 471]]l NA| NA} NA| NA
Phenanthrene NA 2400 K NA 150 01 B 20Jf} NA| NA] NA| NA
Pyrene NA - NA 670 ] 130 4401  340J|| NA|] NA| NA| NA

METALS {ug/h (ug/kg) (mg/) (mg/kg). (mg/l)
Aluminum B 450 NA 13000 4800 3900 7600 | NA| NA| NA| NA
Arsenic (5) * NA 52 NA 3.4 4.4 4.9 61/ NA| NA|] NA] NA
Cadmium NA - NA - - - -l NA| NA} NA| NA
Chromium (5) * NA 470 - 1300 1 B 1204 371 Na] NAl -
Iron 0.2 B 480000 NA 63000 12000 13000 3500 [[ NA| NA| NA| NA
Lead (9 * NA 260 J 11 49 74 13 32/l NAl NA| NA| NA
Selenium NA NA NA 0.6 - - -l NA|] NA] NA| NA
Zinc 0.04 B 49 - NA 110 38 48 [f NA| NA| NA| NA

TPH (ug/D (ug/kg) (mg/h (mg/kg) (mg/T)
ss 31000 NA 1000 37 300 3] NA| NA|] NA| NA

Concentrations of PCOCs in the soil have been evaluated with respect to action levels developed by Dames
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Pennsylvania Facility, September 1991." (Volume 3) for additional information.
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423 SWMU 5, 6, 7 - Wastewater Table 4-3

Treatment Lagoons SWMUs 5, 6 & 7
WASTEWATER POLISHING LAGOONS

4.2.3.1 Constituent Sampling

Results PARAMETERS WATER | SEDIMENT | EP TOXCITY
SEDIMENT
42311 Sampling VOLATILE ORGANICS (ug/) (ug/kg) (mg/l)
Locations Benzene . d  m
. N Chlorobenzene NA NA NA
One round of water and sediment sampling Ethylbenzene NA - NA
was conducted at SWMUs 5, 6, and 7, a series of :“Pﬂﬂ'm A NA ::
three lagoons located northeast of the boiler T . 27 NA
building and southeast of Front Street (Figure 1). Xylene NA - NA
Each was a composite sample collected from nine PAH =) (ua'ke) g
locations (the middle and both ends of each of the Accoaphthens NA B NA
three lagoons, as shown in Figure 5). Also, one Accaaphthylens NA NA NA
: Anthracene NA NA NA
grab sample of water and one of sediment were Benzo(apanthrcene NA NA NA
taken from SWMU 5. These were analyzed for Benzo(@)pyrene NA NA NA
VOCs. Benzo(b)fluoranthene NA NA NA
Benzo(ghi)peryleno NA NA NA
Benzo(fluoranthene NA NA NA
4.2.3.1.2 Wastewater Chysene NA - NA
Dibenz(a,hjanthracene NA NA NA
Results Fluoranthene NA 1500 K NA
Sampling results for the composite SWMU §, ;‘::zizympyme o NA T
6, and 7 sample are shown in Table 4-3. A light- 2-Methylnaphthalene NA -1 . NA
: : Napthalene - NA - NA
‘brown oil sheen was observed floating on the Phatoens NA 1100 K NA
water. Pyrene NA 1500 K NA
: METALS (ug/h (ug/kg) (mg/)
No targeted dissolved metals\were detected in Aluminum - 2620 :A
the water at concentrations above the respective Cadmium e NA 2 A
NPDWS and NSDWS. No targeted VOCs or Chromium (5) * . NA 20 12
: Iron . 019 190000 NA
PAHs were detected in the water. Lesd (5 ° A youd s
Selenium NA NA NA
Zinc 03B m NA
423.13 Sediment TPH (ug/ (eg/kg) (mg

Results 17 45000 NA

Sampling results for the composite SWMU 5,
6, and 7 sediment sample are shown in Table 4-3.
The sediment in the lagoons was fine-grained, dark s ————————————————— e —————
brown to black in color, and had a oily texture. :

Based on the results of analyses for total metals as shown in Table 4-3, the constituent sediment sainple was
analyzed for chromium and lead by EP Toxicity Procedures. As shown in Table 4-3, concentrations of chromium
and lead in the EP leachate were below their respective regulatory levels.

4

4.2.3.2 Soil Investigation Results

Because PCOCs were detected in the sediments of the SWMUs, a soil investigation was conducted as proposed
in the RFI Work Plan. The historical investigation indicated a potential for the release of oil from the oil skimmers
before secondary containment improvements were constructed in 1987 or 1988. In accordance with the March 12,
1990, Modifications to the Scope of the Field Investigation for the RFI Work Plan (included in Volume 1) and to

'
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evaluate whether a release had occurred at the
oil skimmers, test pits were excavated at the
locations shown on Figure 5. To evaluate
whether a release had occurred during
dredging of the lagoons, a test pit was also
excavated in areas of surface staining on the
northeast edge of the concrete loading pad at
each lagoon. Soil in all six test pits was fill
material consisting of sand, silt, and gravel
with brick and slag fragments. Test pit logs
are included in Appendix E. No water was
encountered during excavation of any of the
test pits.

In accordance with the March 12, 1990,
modifications to the RFI Work Plan, soil
samples from the test pits at each oil skimmer
were analyzed for TPH only. Soil samples
from the other test pits were analyzed for
TPH, PAH, VOCs, total metals, and selected
EP Toxicity metals.

Concentration of TPH in soil samples
collected from the test pit at the SWMU 5 oil
skimmer at 6-, 12-, 18-, and 24-inch depths
are shown in Table 44. Concentrations of
TPH in four samples collected from the test pit
at the SWMU 6 oil skimmer are shown in
Table 4-5. Concentrations of TPH in four
samples collected from the test pit at the
SWMU 7 oil skimmer are shown in Table 4-6.

Analyﬁcal results for the soil samples‘

collected from the test pit at the SWMU 5
lagoon, located in an area of surface staining,
are also shown in Table 4-4. Based on the
results of total metals analysis shown on Table
4-4, all four soil samples were analyzed for
chromium and lead by EP Toxicity
Procedures. As shown in Table 44,

Table 4-4
SWMU 5§
WASTEWATER TREATMENT LAGOON

PARAMETERS SOIL INVESTIGATION EP TOXICITY
SOIL
I SAMPLE DEPTH | [ " 18" 9" " |2 |1s}
VOLATILE (egig) )
ORGANICS
Benzene - - - NA| NA| NA|] NA
Chlorobenzene - - - NA| NA| NA| NA
Ethylbenzene - - - NA]1 NA| NA| NA
Styrene - - - - NA| NA]| NA| NA
Toluene - - 2 NA| NA| NA| NA
Xyleno - - - s Nal nal Nal Na
PAH (ug/kg) ___ (mgl)
Acenaphthene - - - - NA] NA| NA| NA
Acenaphthylene 6713 240 J 160 J 871 NA| NA| NA| NA
Anthracene 110J 390 J 20 140JJ1 NA| NA| NA| NA
Benzo(a)anthracene 940 4900 2500 1100 NA] NA| NA| NA
Beazo(@)pyrene g0 | 370 2300 1000 NA| Nal NAl NA
Beazo(b)fluoranthene 1200 5500 2300 1400 NA| NA| NA| NA
Benzo(ghi)perylene 440 1600 1000 540 NA|] NA] NA| NA
Benzo(k)fluoranthene ™0 2800 2200 1500 NA| NA| NA| NA
Chrysene 1100 | 5000 3100 1600 NA| NA| NA] NA
Dibenz(a,h)yanthracene 80J 410) 280 - NA] NA| NA| NA
Fluoranthene 1200 6000 3300 1500 NA| NA| NA{ NA
Fluorens - - - - NA| NA| NA| NA
Indeno(1,2,3-cd)pyrene 470 19000 1200 50 NA| NA|] NA| NA
2-Methynaphthalene 150 J 490 J 310J 150J)] NA| NA| NA] NA
Napthalene 440 1300 970 320J|] NA| NA| NA| NA
Phenanthrene 50 1900 1100 750 NA} NA| NA|] NA
Pyrene 1400 6500 4000 2100 NA] NA| NAJ] NA
METALS . (mg/kg) (mg/l)
Aluminum 6000 6200 3700 4500 NA| NA| NA| 'NA
Arsenic () * 7.8 9.2 6.5 7.2 NA| NA| NA| NA
Cadmium 1.2 1.9 0.7 0.9 NA|}] NA| NA| NA
Chromium (5) * 320 280 200 260 - 08] .14 .1
Iron 63000 70000 69000 62000 NA| NA| NA|] NA
Lead (5) * 150 260 120 150 04 08| .24 2
Selenium - - - - NA| NA| NA] NA
Zinc 3807 420 2501 250 1 NA| NA| NA] NA
(mg/kg) (mg/h
460 210 680 | 1300 f] .NA| NA| NA| NA
4600 2200 2700 3900 NA| NA| NA|] NA

concentrations of chromium and lead in the EP leachate in all SWMU 5 lagoon samples were below the respective

regulatory levels.

Analytical results for the soil samples collected from the test pit at the SWMU 6 lagoon are shown in Table
4-5. Based on the results of total metals analysis for the lagoon test pit shown in Table 4-5, the 12- and 24-inch
samples were analyzed for chromium and all samples were analyzed for lead by the EP Toxicity Procedure. EP
Toxicity concentrations of lead and chromium in SWMU 6 lagoon samples were below the respective regulatory

levels.
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Analytical results for the soil samples
collected from the test pit at the SWMU 7
lagoon are shown in Table 4-6. Based on the
results of total metals analysis shown on Table
4-6, soil samples from 18 and 24 inches were
analyzed for chromium and soil samples from
6, 12, and 18 inches were analyzed for lead by

EP Toxicity procedures. As shown in Table

4-6, concentrations of lead and chromium in
the EP leachate were below regulatory levels.

Concentrations of PCOCs in the soil
have been evaluated with respect to action
levels developed by Dames & Moore. See
"Risk Assessment, RCRA Facility
Investigation, Bethlehem Steel Corporation’s
Steelton, Pennsylvania Facility, September
1991." (Volume 3) for additional information.

4.2.4 SWMU 8 - Wastewater Polishing
Lagoon

4.2.4.1 Constituent Sampling
Results

4.2.4.1.1 Sampling

Locations

One round of water and sediment
sampling was conducted at SWMU 8, located
northeast and downhill from SWMU 5 (Figure
1). Each water and sediment sample analyzed
(except those collected for VOC analysis) was
a composite sample collected from three
locations (the middle and both ends of the
lagoon), as shown in Figure 6. In addition,
one grab sample of water and one of sediment
were taken and analyzed for VOCs.

Constituent sampling results for SWMU

8 are shown in Table 4-7.

Table 4-5

SWMU 6
WASTEWATER TREATMENT LAGOON

PARAMETERS SOIL INVESTIGATION EP TOXICITY ’
SOIL
" SAMPLE DEPTH I [ 1 18" F 2 " 12"} 15 |24
VOLATILE (ugke) (me/)
ORGANICS
Benzene - - -ll NA] NA| NA| NA
Chlorobenzene - - - -l NA] NA} NA| NA
Ethylbenzene -l NA] NA] NA| NA
Styrene - - - -]l NA{ NA] NA| NA
Toluene 3 - 4 511 NA| NA|] NA|NA
Xylene 6 - 3 6]] NAJ] NA] NAJ] NA
PAH (ug/kg) (mg/D
Acenaphthene - - NA[ NAl NA{ NA
Acenaphthyleas - - - - NA| NA| NA|NA
Anthracene - - 737 NA| NA| NA] NA
Benzo(a)anthracene 480 ) 450 J 690 J GS0JI NA| NA| NA| NA
Benzo(2)pyrene 620 ) 520 660 J 320 NA{ NA| NA| NA
Benzo(b)fluoranthene 810 560 1 900 J 520JQ1 NA| NA|] NA| NA
Benzo(ghi)peryleae _ 310 40 J 610 J 500J|I NA| NA| NA| NA
Benzo(k)fluoranthene 490 J 207 500 J 720 NA| NA| NA|NA
Chrysene 710 560 J 930 J 820 NA| NA|] NA| NA
Dibenz(a,h)anthracene - - - 110J 1 NA] NA| NA| NA
Fluoranthene 630 J 350J 670J 710 NA] NA|] NA| NA
Fluorene -~ - - - NAJ] NA| NAJ NA
Indeno(1,2,3-cd)pyrene 350 mJ - 410J ] NAJ NA]1 NA| NA
2-Methylnaphthalene 200J 1707 130J 210Jf] NA| NA] NA| NA
Napthalene 190 J 150J 140 J 210J|] NA| NA| NA| NA
Phenanthrene 301J 20 360 J 470JJ] NA| NA| NA| NA
Pyrene 650 J 450 J 840 870 NA| NA] NA| NA
METALS (mg/ke) (mg/l
Aluminum 4200 4100 5000 5500 NA| NA| NA| NA
Arsenic (5) * 7 12 7.2 1.7 NA| NA] NA| NA
Cadmium 0.9 1.5 14 1.2 NA| NA| NA| NA
Chromium (5) * 81 20 90 200 NA|] 04| NA{ .04
Iron 41000 | 56000 53000 75000 NA[ NA|] NA| NA

4.2.4.1.2 Wastewater Results

No targeted dissolved metals were detected in the water at concentrations above the respective NPDWS and

NSDWS. No targeted VOCs or PAHs were detected in the water.

4.2.4.1.3 Sediment Results

Constituent sambling results for SWMU 8 are shown in Table 4-7.
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Based on the results of total metal
analysis shown in Table 4-7, the constituent
sediment sample was analyzed for chromium
and lead by EP Toxicity procedures.
Concentrations of lead and chromium in the
EP leachate were below regulatory levels.

/4.2.4.2 Soil Investigation
Results

Because PCOCs were detected, a soil
investigation was conducted as proposed in the
RFI Work Plan. The historical investigation
indicated a potential for the release of oil from
the oil skimmer prior to the construction of
secondary containment improvements in 1987
or 1988. In accordance with Modifications to
the Field Investigation of the RFI Work Plan,
a test pit was excavated adjacent to the SWMU
8 oil skimmer. Samples were analyzed for
TPH. Another test pit was excavated along
the northeast side of the lagoon, as shown in
Figure 6. Soil samples from this test pit were
analyzed for PAHs, VOCs, total metals, TPH
and selected EP Toxicity metals. Soil at both
test pit locations consisted of fill material
containing sand, silt, gravel, and brick
fragments (Appendix E). No water was
encountered in either of the test pits.

TPH concentration for four soil samples.
from the SWMU 8 oil skimmer test pit are
shown in Table 4-7.

Analytical results for the SWMU 8

| lagoon test pit soil samples are shown in Table

4-7. Based on the results of total metals
analysis shown on Table 4-7, the 12- and 24-
inch samples were analyzed for lead by the EP
Toxicity procedure. As shown in Table 4-7,

Table 4-6

 SWMU 7
WASTEWATER TREATMENT LAGOON
PARAMETERS SOIL INVESTIGATION EP TOXICITY
: SOIL
SAMPLE DEPTH I [ n 18" rl [ 2] 18" | l
VOLATILE {ug/kg) (mg/)
ORGANICS °

Benzene - - - - NA NA NA| NA
Chlorobenzene - - -1 NA] NA| NA| NA
Ethylbenzene - - - - NA NA NA{ NA
Styrene . - - | va] Na] NA|Na
Toluene 3 - S NA NA NA | NA
Xylene - - - 3 NA NA NA| NA

PAH (ug/kg) (mg/l)
Acenaphthene - - - - NA NA| NA| NA
Acenaphthylene - - - 671 NA NA NA| NA
Anthracene - 671] 67J1 250JQ1 NA| NA| NA| NA
Benzo(a)anthracene 410 J 5011 470J| 200 NA NA NA | NA
Benzo(@)pyrene si0y] swo1| sso1] 1s001|] Na| NA| Na| NaA
Benzo(b)fluoranthene 690 J 850 ) 830J| 2400 NA NA| NA| NA
Benzo(ghi)perylene 600 J - - 1200J ] NA| NA| NA|NA
Benzo(k)fluoranthene 310J 300J - 950 J NA NA NA| NA
Chrysene 690 7403| 01| 25001l Nal Nal Na|wa
Dibenz(a,h)anthracene - - - 210 NA NA NA | NA
Fluoranthene 480 J 590 J 460 J | 2200 J NA NA NA| NA
Fluorene - - - - NA NA NA | NA
Indeno(1,2,3-cd)pyrene 5701 480 J - 1100 J NA NA NA| NA
2-Methylnaphthalene 931} " 3%01J 280 1 750 1 NA NA NA | NA
Napthalene 160 J 2501 210) 790 J NA NA NA| NA
Phenanthrene 300 J 5301 420J] 1400J NA NA NA | NA
Pyrene 430 ) 520 ) 6201 2600J NA NA NA | NA

METALS {mg/kg) (mg/l)
Aluminum 4100 5200 6100 5400 NA NA NA| NA
Arsenic (5) * 4.5 1.7 9.7 9.1 NA NA NA| NA
Cadmium 1 0.8 1.4 1.6 NA NA NA ] NA
Chromium (5) * 92 B 110 20 NA NA -1 .05
Iron 54000 | 75000 76000 | 67000 NA NA NA| NA
Lead (5) * -190 360 320 220 17 "9 06| NA
Selenjum - - - - NA] NA|] NA| NA
Zinc 300 J 450 ) 4201 360 J NA NA NA| NA

TPH (mg/kg) (mg/l)
260 150 430 460 NA NA NA| NA
.\ 43/5¢' 80 59 NA NA NA | NA

NOTES: ’ = Duplicate sample

concentrations of lead in the EP leachate were below the regulatory level.

Concentrations of PCOCs in the soil ‘have been evaluated with respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991." (Volume 3) for additional information.
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Taf;le 4-7

SWMU 8
WASTEWATER POLISHING LAGOON
PARAMETERS WATER SEDIMENT | EP TOXCITY SOIL INVESTIGATION , EP TOXICITY

. SEDIMENT SOIL

SAMPLE DEPTH 6 2z - 15 u 6 |15 |
*
VOLATILE (ug/D (ug/kg) (mg/T) (ug/kg) (mg/D)
ORGANICS - .

Benzene - - NA - . - - NA{ Na| na| Na
Chlorobenzene NA NA NA - - - - NA Na| NAl Na
Ethylbenzene NA 760 1 NA - - - - NA Na| Na] Na
Styrene NA - NA - - ) - 4 NA NA| NA| Na
Toluene - - NA - - - - NA NA| Nal Na
Xylene NA 7800 J NA - - - 6 NA NA| NA| NA

PAH (ug/l (ug/kg) (mg/l) (ug/kg) ) (mg/l)
Acenaphthene NA - NA - - . - NAl  NA{ NAf NA
Acenaphthylene NA NA NA - 91 - - NA Na| Na] Na
Anthracene NA NA NA - nI - - NA Na| NA| Na
Benzo(z)anthracene NA NA NA - - - - NA NA| NA| Na
Benzo(a)pyrene NA NA NA - 550 ) - 160 J NA NA| NA| Na
Benzo(b)fluoranthene NA NA NA 1071 1500 J 831 2701 NA NA| NA] Na
Benzo(ghi)perylene NA " NA NA - - - - NA NA] NA| NA
Beazo(k)fluoranthene NA NA NA - 117 - 150 ] NA Na| NAl Na
Chryssne NA 1100 J NA 871 980 s31 20 ] NA NA| Na| Na
Dibenz(a,h)anthracene NA NA NA - - ) - - NA NA NA| NA
Fluoranthene NA 1500 J NA 01 1100 631 2201 NA NA| Na| na
Fluorene NA - NA - - - . NA Na| Nal Na
Indeno(1,2,3-cd)pyrene NA NA NA - 290 J - - nNa NA| NA| Na
2-Methylnaphthalene NA - NA - 380 (1) 471 210 (1) NA NA| NA| Na
Napthalene - 7800 NA - 480 ] 671 30IJf]° Na Na| Na] Na
Phenanthrene NA | 1100 J NA . 401 - 17017 NA Na| NA| Na
Pyrene NA 1700 J NA 631 970 631 180 ] NA NA| NA| Na

METALS (ug/) (ug/kg) (my/l) (mg/kg) (mg/h)
Aluminum - 2700 NA 3500 4700 15000 " 13000 NA Na| NA| NaA
Arsenic (5) * NA 16 NA 4.3 14 86 68 NA NA| Na| NA
Cadmium NA 0.9 NA 0.6 1 32 2.8 NA NA| NA| NA
Chromium (5) * NA 150 - 18 ‘ 43 2] 7 NA Na| Na| NA
Iron .26 140000 NA 160000 150000 94000 120000 NA NA| NA| Na
Lead (5 * NA 250 .69 4 190 7 150 NA NA| NA| NA
Selenium NA NA NA - - 26) .- 22 NA 04] NAal Na
Zinc 0.04 B 240 NA 170 290 180 29 NA NA| Na| NA

TPH (ug/h) (ug/kg) (mg/D : (mg/kg) (mg/1)
5.8 45000 NA 1] 170 ) . 180 J NA NA| NA| NA
NA NA NA 630 ] 2] 361 soff Na NA| NA| NA

= Corrected value from Wadsworth laboratory memo dated November 1, 1990

S —
4.2.5 SWMU 9 - CENTRAL WASTE OIL STORAGE TANK
SWMU 4 - SETTLING BASIN SUMP '

4.2.5.1 Constituent Sampling Results

As shown on Figure 1, the Central Waste Oil Storage Tank is located immediately south of the Wastewater
Settling Basins (SWMUs 1, 2, and 3). It is surrounded by a concrete containment dike. An oil sample was
collected from the tank and analyzed for selected total metals in accordance with the modifications to the Work Plan.
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Table 4-8

O SWMU 9
: ' ’ CENTRAL WASTE OIL STORAGE TANK -
| PARAMETERS OIL SOIL INVESTIGATION EP TOXICITY
SOIL
SAMPLE DEPTH I 6" I i I 18 IM" "
T =
VOLATILE ORGANICS (ug/kg) ’ (ug/kg) (mg/)
Benzene Nl - . . 5 ENENENEN
Chlorobenzene NA - - - - NA|] NA| NA|[ NA
Ethylbenzene NA - - - -]l NA| NA] NA| NA
Styrene NA - - - -{fl NA] NA| NA| NA
N Toluene NA 6 - - -l na] NA] NA| NA
Xylene NA - - - - NA] NA] NA| NA
PAH (ug/k) ug/kg) (mg/l)
Acenaphthene NA - - - -t NA} NAl NA| NA
Acenaphthylene NA - - - -l NA] NA| NA| NA
Anthracene NA - - - -l NAJ] NA| NA{ NA
Benzo(a)anthracene NA - - - -l NA] NA| NA] NA
Benzo{a)pyrene NA - - - -l NA| NA|] NA| NA
. Benzo(b)fluoranthene NA - - - -l NA] NA|] NA| NA
Benzo(ghi)perylene : NA - - - -1 NAJ] NA| NA] NA
Benzo(k)fluoranthene NA - - - -ff NA] NA{ NA| NA
Chrysene NA - - - -l NA] Na] NA| NA
Dibenz(a,h)anthracene NA - - - -1l NA] NA| NA| NA
Fluoranthene : NA - - -/l NA|] NA| NA|] NA
Fluorene NA - - - -1l NA] NA] NA| NA
Indeno(1,2,3-cd)pyrene NA - - - -l Na|] NA| Na| NA
2-Methylnaphthalene NA - - - -l NA] NA| NA| NA
Napthalene NA - - - -1 NA| NAl NA| NA
Phenanthrene NA - - - -] NA] NA|] NA] NA
/ Pyrene . NA - - - -l NA] NA|] NA|] NA
O METALS (ug/kg) (mg/kg) . (3D

The constituent sampling results for SWMU 9 are presented on Table 4-8. The sample was not analyzed by:
the EP Toxicity procedure.

4.2.5.2 Soil Investigation Results

Because PCOCs were detected in the oil, a soil investigation was conducted as proposed in the RFI Work Plan .
modifications. The historical investigation indicated a potential for the release of oil from SWMU 9 through spills
during the unloading oil and tank overfilling. A test pit was excavated immediately southwest of the tank, adjacent
to the containment pad and within the diked area, as shown in Figure 4. Soil consisted of sand and silt with a
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hydrocarbon odor and oily texture (Appendix E, boring logs). No water was encountered during excavation of the
test pit.

Analytical results for soil samples collected from the test pit at 6-, 12-, 18-, and 24-inch depths are shown in
Table 4-8. 1t is important to note that although non-detects are reported for PAH soil data at this SWMU, the
detection limits are as high as 27 mg/kg and it was not possible to determine surrogate recoveries. The high
detection limits and surrogate failure are attributed to interferences associated with high TPH content in the soils.

) Based on the results of total metals analyses, shown in Table 4-8, the samples at all four depths were analyzed
for chromium and lead by EP Toxicity procedures. As shown in Table 4-8, concentrations of chromium and lead
in the EP leachate for all four samples were below their respective regulatory levels.

Concentrations of PCOCs in the soil have been evaluated with respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991." (Volume 3) for additional information.

4.2.6 SWMU 10 and 11 - Continuous Castor Heavy Scale Pit and Fine Scale Pit

4.2.6.1 Constituent Sampling Results -

4,2.6.1.1 Sampling Locations

One round of water and sediment sampling was conducted at this SWMU. SWMU 10, 11 is located adjacent
to the Caster Building and south of the Rail Mills, as shown in Figure 1. One water and one sediment sample were
analyzed. Except for VOCs, each was a composite sample collected from three locations in the pits (one location
in SWMU 10 and two locations in SWMU 11), as shown in Figure 7 One grab sample of water and one of
sediment was taken from SWMU 10, 11 for VOC analysis.

4.2.6.1.2 Wastewater Results

Constituent sampling results for SWMU 10, 11 are shown in Table 4-9. The water in the SWMU had a
murky, medium-brown color. An oil sheen was observed in the water sample.

No targeted VOCs or PAHs were detected in the water. No targeted dissolved metals were detected in the
water at levels above the NPDWS. Iron was detected in the water sample at 1.5 mg/l, which is above the NSDWS
of 0.3 mg/l. Aluminum was detected in the water sample at 0.2 mg/l. No drinking water standard is available for
aluminum. Wastewater of SWMU 10, 11 is discharged to one of three Wastewater Treatment Lagoons (SWMUs
5, 6 and 7) for further treatment, without worker intervention. Aluminum was not detected and the concentration
of iron was below 0.3 mg/l in SWMUs 3, 6, and 7. '

4.2.6.1.3 Sediment Results

Constituent sampling results for SWMU 10, 11 are shown in Table 4-7. The sediment sample was composed
of gray, oily, medium- and fine-grained iron scale.

Chromium is the only PCOC reported in the analytical results which was present at potentially hazar'dous.

levels. EP Toxicity testing was, therefore, performed for chromium. As shown in Table 4-9, the concentration

of chromium found in the EP leachate was below the regulatory level. Thus, the sediments are not hazardous by
characteristic. .
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CONTINUOUS CASTER HEAVY SCALE PIT AND FINE SCALE PIT

Table 4-9

SWMUs 10 & 11

PARAMETERS SEDIMENT | EP TOXCITY } SOIL INVESTIGATION
SEDIMENT
SAMPLE DEPTH ¢ 7 18" 2"
VOLATILE ORGANICS (ug/h) (uz/ke) (mg/l) (ug/kg)
Benzene - - NA NA NA NA NA
Chlorobenzene NA NA NA NA NA NA NA
Ethylbenzene NA - NA NA NA NA NA
Styrene NA - NA NA NA NA NA
Toluene - - NA NA NA NA NA
Xylene NA - ~ NA NA NA NA NA
PAH (ug/D (ug/kp) (mg/h (ug/k®)
Acenaphthene NA - NA NA ‘NA NA NA
Acenaphthylene NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA
Benzo(ghi)perylene NA NA NA NA ~NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA
Chrysene NA - NA NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA NA NA NA
Fluoranthens NA - NA NA NA NA NA
Fluorene NA - NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA
2-Methylnaphthalene NA - NA NA NA NA NA
Napthalene - - NA NA NA NA NA
Phenanthrene NA - NA NA NA NA NA
Pyrene NA - NA NA NA NA NA
METALS (ug/h (ug/kg) (mg/h (mg/kg)
Aluminum 0.2 5900 NA NA NA NA NA
Arsenic (5) * NA 75 NA NA NA NA NA
Cadmium NA - NA NA NA NA NA
Chromium (5) * NA 660 .08 NA NA NA NA
Iron 1.5 530000 NA NA NA NA NA
Lead (5 * NA x| NA NA NA NA NA
Selenium NA NA NA NA NA NA NA
Zinc 0.08 B 43 NA NA NA NA NA
(ug/h) (ug/kg) (mg/l (mg/kg)
3.8 420 NA 52017 180 J 2301 80J

4.2.6.2 Soil Investigation Results

41

The historical investigation indicated a potential for release of oil from the SWMU during transfer of oil into
an oil dumpster. In accordance with the modifications to the RFI Work Plan dated March 12, 1990, a test pit was
excavated adjacent to the oil storage building and directly south of the oil dumpster in an area of surface staining,
as shown in Figure 7. Soil at this location was of variable composition, with fill material consisting of sand and
gravel in the western portion of the pit, and clay with some gravel in the eastern portion of the pit.
lithologies are shown in the boring logs (Appendix E). No water was encountered during excavation of the test p1t
Soil samples from the test pit were analyzed for TPH.

The soil
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Analytical results for soil samples collected from the test pit are shown in Table 4-9.

Table 4-10
SWMU 12
PIPE MILL OIL SEPERATOR
PARAMETERS SOIL INVESTIGATION EP TOXICITY

: SOIL
SAMPLE DEPTH ' " 18" %" e | 12° I 18" l 24"

VOLATILE ORGANICS (ug/h {ug/kg) (ug/kg) (mg/)
Benzene - NA || - - - - - NA NA NA| NA
Chlorobenzene NA NA - - - -l NA|] NA|] NA] NA
Ethylbeazene NA NA - - - -l NA] NA| NA| NA
Styrene NA NA - - - - NA] NA] NAl NA
Toluene - NA 5] 21 3] -} NA| NA| NA| NA
Xylene NA NA 3B - 8B SB|| NA| NA| NA| NA

PAH (ug/l) (ug/kg) (ug/kg) (mg/h)
Acenaphthene NA NA - . . -l na] NA| Na| Na
Acenaphthylene NA NA : - - 4000 J 16000 J || NA] NA| NA| NA
Anthracene NA NA - - 8000 J 18000 J] NA| NA] NA| NA
Benzo(a)anthracene NA NA 2500 J - 28000 J| 78000 Jf] NA| NA| NA| NA
Benzo{g)pyrene NA NA - - 22000 J 60000 Jff NA| NAl NA| NA
Benzo(b)fluoranthene NA NA 5000 J - 35000 95000 || NA| NA| NA| NA
Benzo(ghi)perylene NA NA - - - 100 J || NA] NA| NA| NA
Benzo(k)fluoranthene . NA NA 2500 J - 21000J| 56000J|] NA] NA] NA| NA
Chrysenc NA NA 4000 J - 32000 J 86000 J[| NA| NA| NA| NA
Dibenz(a,h)anthracene- NA NA - - - -} NA] NA] NA|] NA
Fluoranthene NA NA 7800 J - 70000 J| 200000 Jj] NA| NA| NA| NA
Fluorene NA NA - - 7300 J 11000 J[}| NA| NA| NA| NA
Indeno(1,2,3-cd)pyrene NA -~ NA - -1 - 20000 || NA| NA|{ NA| NA
2-Methylnaphthalene NA NA - - - s000J ] NA| NA| NA| NA
Napthalene - NA - - 6700 J 1500 Jf] NA] NA] NA| NA
Phenanthrene NA NA 2000 J -l 210001 60000 J || NA| NA| NA{ NA
Pyrene NA NA 8000 J - s2000J| 120000 J|] NA| NA] NA| NA

METALS (ug/l) (ug/kg) (mg/ke) (mg/l)
Aluminum T - . 8600 44000 3700 3400 || NA| NA| NA| NA
Arsenic (5) * NA - 6 - 28 " 19| NA] NA| NA| NA
Cadmium . NA - 0.6 - 1 12| NA| NA| NA| NA
Chromium () * NA - 740 33 7.8 45 -] Na| NA| NA
Iron 0.18 68 97000 6500 16000 21000 )] NA| NA|] NA| NA
Lead (5) * NA |- 13 93 8.4 89 130)]l NA| NA| NA| .16
Selenium _ NA NA - 4 2.7 35| NA] NA| NA| NA
Zinc 0.28 s4 -190 20 r] 1 ]|| NA] NA| NA| NA

TPH ' (ug/D (ug/kg) (mg/kg) (mg/D
' NA 41000 _ 19000 38000 19000 || NA] NA| NA| NA

4.2.7 SWMU 12 - Pipe Mill Oil Se; _afator

4.2.7.1 Constituent Sampling Results

‘One water and one oil sample were collected from within the Pipe Mill Qil Separator tank located adjacent
to the south side of the Expanded Pipe Shop (Figures 1 and 8). The oil sample was a composite from two locations

~ within the upper 6 inches of the tank. 'One composit water sample and one grab water sample were collected from
under the oil layer for analysxs.
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Constituent sampling results for the water sample and the oil sample are shown in Table 4-10.

No targeted VOCs or PAHs were detected in the water. No dissolved metals were detected in the water at

levels above the NPDWS.

4.2.7.2 Soil Investigation Results

Because PCOCs were detected in the oil sample,
a soil investigation was conducted as proposed in the
RFI Work Plan. A test pit was excavated
approximately 5 feet south of the oil separator tank in
an area of surface staining, at the location shown on
Figure 8.

Soil in this test pit consisted of silt, sand, and

gravel in the upper 1-foot interval, with sand and silt |

in the remainder of the pit. Staining and a
hydrocarbon odor were noted in the upper 1 foot.

Staining increased in the lower 1-foot interval. No .

water was encountered during excavation of the test
pit.

Analytical results for soil samples from the test
pit at 6-, 12-, 18-, and 24-inches are shown on Table
4-10. It is important to note that although non-detects
are reported for PAH compounds in soil data from
this SWMU, the detection limits are as high as 27
mg/kg and it was not possible to determine surrogate
recoveries. The high detection limits and surrogate
failure are attributed to interferences associated with
high TPH content in the soils.

Because chromium and lead were reported at
potentially hazardous concentrations in the soil
samples, the sampleés were analyzed for these
constituents by - EP  Toxicity Concentrations of
chromium in the EP leachates were below regulatory
levels.

Concentrations of PCOCs in the soil have been
evaluated with respect to action levels developed by
Dames & Moore. Please refer to the risk analysis
report . submitted with this report for further
information.
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Table 4-11
SWMU 13
PIPE MILL EXPANDER PIT
PARAMETERS SEDIMENT | EP TOXCITY
SAMPLE DEPTH

VOLATILE ORGANICS (ug/D (ug/kg) (mg/D
B e - - NA
Chlorobenzeae NA NA NA
Ethylbenzene NA - NA
Styrene NA NA
Toluene - 31 NA
Xylene NA 9 NA

PAH (ug/D (ug/kg) (mg/l
Acenaphthene NA - NA
Acenaphthylene NA NA NA
Anthracene NA NA NA
Benzo(a)anthracene NA NA | NA
Beazo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(ghi)perylene NA NA NA
Benzo(k)fluoranthene NA NA NA
Chrysene NA - NA
Dibenz(a,h)anthracene NA NA NA
Fluorantheno NA - NA
Fluorene NA - NA
Indeno(1,2,3-cd)pyrenc NA NA NA
2-Methylnaphthalene NA - NA
Napthalene - - NA
Phenanthrene NA NA
Pyrene NA NA

METALS (ug/D (ug/kg) (mg/D
Aluminum - 3100 NA
Arsenic (5) * NA. 1.8 NA
Cadmium NA - NA
Chromium (5) * NA 240 -
Tron 0.26 450000 NA
Lead (5) * NA 32 NA
Selenium NA NA NA
i 0.04 B - NA

(ug/l (ug/kg) (mg/)
58 33000 NA
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4.2.8 SWMU 13 - Pipe Mill Expander Pit \
4.2.8.1 Constituent Sampling Results

4.2.8.1.1 Sampling Locations

One water and one sediment sample were : Table 4_12
collected from within the Pipe Mill Expander Pit in SWMU 14
the Expander Pipe Shop Building (Figures 1 and §).  SMALL ROLLING MILL SCALE PITS (28 INCH)
PARAMETERS WATER | SEDIMENT | EP TOXCITY
4.2.8.1.2 Wastewater SEDIMENT
Results VOLATILE ORGANICS (ua/D (ug/kg) (mg/D
Constituent sampling results for SWMU 13 are é':l”ml . NA N‘i ::
shown in Table 4-11. The water was oily, Ethylbeazene Nal. 68 NA
odoriferous and brown in color. Styrene NA 120 NA
Toluene - 140 NA
Xylene NA 130 NA
No targeted dissolved metals were detected in PAH (ug/D (ug/kg) (mg/)
the water at concentrations above the NPDWS. Acenaphthene  NA T NA
: : hthyleno NA NA NA
A‘ma.\lyzed VOCs were not detected above the detectlc?n :.‘f‘“’"l Z NA NA NA
limit of 12 ug/l. No targeted PAHs were detected in Benzo(a)anthracene NA NA| NA
the water. _ Benzo(a)pyrene NA NA NA
: : Benzo(b)fluoranthene ' NA NA NA
1t Benzo(ghi)perylene NA NA . NA
4.2.8.1.3 Sediment Results Benzo(K)fluoranthene NA NA NA
Chrysene NA - NA
Constituent sampling results for sediment are Dibenz(a,hjanthracene Na Na NA
. Fluoranthene NA - NA
shown in Table 4-11. Fluorens NA ] NA
Indeno(1,2,3-cd)pyrene NA NA NA
) 2-Methylnaphthalene NA|  a001 NA
Based on results of total metals analysis, the ::P"”":;;E A g: . :2
constituent sediment sample was analyzed for Py:: . NA - NA
chromium by EP Toxicity methods. The METALS ah (ke P
concentration of chromium was below the regulatory -
Ahuminum - 17 NA
level. Arsenic (5) * ) NA a| . NA
Cadmium NA - NA
. I : Chromium (5) * NA 5% -
4.2.8.2 Soil Investigation Results Irom 0.88 510000 NA
No soil investigation was required at SWMU 13 ~ || 22 BN - A
under the RFI Work Plan. Zing 0.08 B 49 NA
‘ (ug/D (ug/kg) (mg/h
429 SWMU 14 - Small Rolling Mill Scale - a7 14000 NA
Pit (28-inch Mill '

4.2.9.1 Constituent Sampling Results v

429.1.1 Sampling
Locations

One round of water and sediment sampling was conducted at SWMU 14, located in a concrete pit in the
western end of the Rail Mill Building, as shown in Figure 1. '
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4.2.9.1.2 Wastewater Results

Constituent sampling results for wastewater from SWMU 14 are shown in Table 4-12. The water was dark
gray to black in color, and odoriferous.

No targeted VOCs or PAHs were detected in the water. No targeted dissolved metals were detected in the
water at concentrations above the NPDWS. Iron was detected in the wastewater sample at 0.88 mg/l, above the
NSDWS of 0.3 mg/l. This low level of iron should not pose a health risk because the water is enclosed within the
scale pit and flows directly into the SWMU 1, 2, 3 Wastewater Settling Basins for additional treatment, without
worker intervention.

4.2.9.1.3 Sediment Results Table 4-13

SWMU 15

tituent li Its for sediment fr ' '
Constituent sampling results for sediment from MEDIUM ROLLING L SCALE PITS

SWMU 14 are shown in Table 4-12. The sediment

was a fine-grained, metallic scale with an oily texture.
PARAMETERS WATER | SEDIMENT | EP TOXCITY
SEDIMENT
Based on the results of the total metals analysis VOLATILE ORGANICS (ug/) (ug/kg) (mg/)
on Table 4-12, the constituent sediment sample was Benzene - - " Na
analyzed for chromium by the EP Toxicity method. xmmm° :: NA :ﬁ
As shown in Table 4-12, concentrations of chromium smym ¢ NA i NA
were below the regulatory level. Toluene - 3 NA
Xylene NA 6 NA
4.2.9.2 Soil Investigation Results PAH ) (ug/kg) (mg/h
. .. . Acenaphthene NA ’ - NA
No soil investigation was required at SWMU 14 Acenaphthylene NA NA NA
under the RFI Work Plan. Anthracene - NA . Na NA
. Benzo(a)anthracene NA ) NA NA
- Benzo(a)pyrene NA NA NA
4.2.10 SWMU 15 - Medium Rolling Mill Scale Benzo(b)fluoracthene NA NA . Na
: _ : Benzo(ghi)perylene NA NA NA
Pit (35-inch Mill Benzo(k)fluoranthene NA NA NA
. Chrysene NA - NA
4.2.10.1 Constituent Sampling Results Dibenz(a,bjenthracene NA NA NA
Fluoranthene NA - NA
Fluorene NA - NA
421011 Sampling Indeno(1,2,3-cd)pyrene NA NA . NA
: 2-Methyhaphthalene NA %01 NA
Locations Napthalene © 300 100 J NA
_ One round of water and sediment sampling was Py,m'hme :: 3731 ::
conducted at SWMU 15 located in a concrete pit near ‘
. . . g1 . METALS (ug/h) (ug/kg) (mg/l)
the middle of the Rail Mill Building (Figure 1).
. Aluminum - 31 NA
Arsenic (5) * NA 21| . NA
4.2.10.1.2 Wastewater Cadmium NA - NA
Chromium (5) * NA 600 -
: Results Iron 0.25 B 310000 NA
Constituent sampling results for wastewater from m ' :: 0'6,1, ; ::
SWMU 15 are shown in Table 4-13. The water was Zine " 0.08B 2] -~ NA
black in color, odoriferous and had an oil sheen.

No targeted dissolved metals were detected in
the water at concentrations above the NPDWS or
NSDWS. No targeted VOCs were detected in the
water. No drinking water standard is available for _
naphthalene, detected in the water sample at 300 ug/l. Because the scale pit is enclosed and covered by steel plates,

..
§
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and because the water flows underground directly into the Wastewater Settling Basins (SWMUs 1, 2, 3) without
worker exposure, the naphthalene concentration should not pose a health risk. In addition, naphthalene was not
detected in the wastewaters of SWMU 1, 2, 3 nor in wastewater from SWMU 14 or 16.

4.2.10.1.3 Sediment Table 4-14
Results SWMU 16

Constituent sampling results for SWMU HEAVY RQLLING MILL SCALE PITS

15 are shown in Table 4-13. The sediment
was medium-grained, metallic scale with an PARAMETERS | WATER | SEDIMENT E:E;?;ECIN:.Y
oily texture. _
VOLATILE ORGANICS (usgm (ug/kg) (mg/)
' Benzene - 6 NA
Based on the results of total metal gw _ :: NA: : ::
- analyses, the constituent sediment sample was s,y,i“ * NA . NA
analyzed for chromium by EP Toxicity Toluene 3 8 NA
methods. The concentration of chromium was Xylene NA 2 NA
below the regulatory level. PAH (ug/D (va/kg) (me/)
Acenaphthene " NA -1 - NA
: . : Acenaphthylens NA NA NA
4.2.10.2 Soil _Investigation PR NA NA NA
Results . || Benzo(z)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
No soil investigation was required at Benzo(b)fluoranthene NA NA NA
Benzo(ghi)perylene NA NA NA
SWMU 15 under the RFI Work Plan. Benzo huomatheos Na| NA A
) " || Chrysene NA - NA
4.2.11 SWMU 16 - Large Rolling Mill ?I“’W(;»h)mhm° , :: - Na ::
Scale Pit (44-inch Mill) P NA ] NA
Indeno(1,2,3-cd)pyrene NA NA NA
: 3 2-Methylnaphthalene : NA - NA
4.2.11.1 Constituent _Sampling Naptbalens i oo NA
Results Phenanthrenc NA - NA
Pyrene NA - NA
4.2.11.1.1 Sampling METALS g/ (ug/kg) mg/h
Locations Aluminum : . 53 NA
. Arscaic (5) * NA 2037 NA
One round of water and sediment Cadmium NA 3.4 NA
3 Chromium (5) * NA 850 -
§amplmg was Cf)nducted at SWMU 16, locatefi s , 018 B NA
in a concrete pit at the eastern end of the Rail Lead (5) * NA 117 NA
Mill Building (Figure 1). Selenium NA NA NA
g (Figure 1) v Zinc 8.5 e NA
4.2.11.1.2 Wastewater (o) | (k) (mg/)
' Results 120 2400 NA

Constituent sampling results for
wastewater from SWMU 16 are shown in
Table 4-14. The water was black, oily, and
odoriferous.

- No targeted VOCs or dissolved metals ,
were detected in the water at concentrations above the NPDWS. No targeted PAHs were detected in the water.
Zinc was detected in the wastewater sample at 8.5 mg/l, above the NPDWS of 5 mg/l. This low level of zinc
should not pose a health risk because the water is enclosed within the scale pit and flows directly into the
" Wastewater Settling Basins (SWMUs 1, 2, 3) for additional treatment.
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4.2.11.1.3 Sediment Results

O Constituent sampling results for sediment from SWMU 16 are shown in Table 4-14. The sediment was coarse-
grained and contained fragments of scale with an oily texture.

Based on the results of total metal analyses, the constituent sediment sample was analyzed for arsenic and
chromium by EP Toxicity methods. Concentration of arsenic and chromium were below the regulatory levels.

4.2.11.2 Soil Investigation Results
No soil investigation was required at SWMU 16 under the RF] Work Plan.

4.2.12 SWMU 20 - HWM3 Pelletizer )

4.2.12.1 Constituent Sampling Results
No constituent sampling at SWMU 20 was required under the RFI Work Plan.

4.2.12.2 Soil Investigation Results

The HWM3 Pelletizer is located immediately west of the Steelmaking Building, as shown in Figure 1. The
pelletizer is located on an asphalt pad surrounded by an 8-inch curb. The pad slopes toward the center, and runoff

Table 4-15
SWMU 20
HMW3 PELLETIZER
_ I  TESTPITA TEST PIT B TEST PIT C "
O SAMPLEDEPTH| ¢ || 15 | 2 | @ || 1o | 2o | & | 2 | 130 | 24 |
METALS (mg/kg)
Cadmium s -| » 18 A -] oe| -] 36 - . -
Chromium po| s| 10| o8 4| a| wo]| | s 4 18| 17
Lead 2100 37| 18] 1600 1| 4| 92| 3| 30 4 6 35
Zinc 7400} 150| 6700] s200] 45| 4s0| 1200] 200f 90| 120 o| 10

O is collected in an underground tank (SWMU 21 - Pelletizer Runoff Tank). To evaluate whether a release of PCOCs
had occurred, three test pits were excavated at the locations shown on Figure 9. One test pit was located near the
underground tank and two test pits were located outside the bermed area at the western and southern edges of the
pad (Figure 9). The character of the soil under the asphalt was variable at the three test pits, but consisted

_. predominantly of sand and silt with areas of fill material (see Appendix E for boring logs). No water was
encountered during excavation of the test pits. '

Analytical results for soil samples collected from test pits 20A, 20B, and 20C are shown in Table 4-15. EP
Toxicity analysis of soil samples was not required by the RFI Work Plan at this SWMU.

Concentrations of PCOCs in the soil have been evaluated with respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991." (Volume 3) for additional information.
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4.2.13 SWMU 22 - No. 2 Pelletizer

4,2.13.1 Constituent Sampling Results
No constituent sampling at SWMU 22 was required under the Work Plan.

4.2.13.2 Soil Investigation Results

The No. 2 Pelletizer baghouse is an enclosed metal building on a concrete pad located adjacent to and south
of the Heat Treating Building (Figure 1). To evaluate whether a release of PCOCs had occurred, two test pits were
excavated along the west edge of the building, where loading activities are conducted. One test pit was located at
each corner of the building, as shown on Figure 10. The area in front of the pelletizer, where the test pits were
excavated, is covered by a layer of asphalt.

Soil in both test pits consisted of fill material

containing pebbles and sand, with some silt Table 4-16
and clay. No water was encountered during SWMU 22
excavation of the test pits. - , NO. 2 PELLETIZER
| TEST PIT A TEST PIT B ||

Analytical results for soil samples
collected from the test pits at 6-, 12-, 18-, SAMPLEDEFTH | ¢ | 12" | 18" | 2" | ¢ | u°" | 188 | |

and 24-inch depths are shown in Table 4-16. || METALS (mg/kg)

EP Toxicity analyses of soil samples were || coimium 26/ 09 | o6 2| 16 2| 17| o7

not required by the RFI Work Plan at this || Chromium 10 s 4 st 13 | uo| 330

SWMU Lead 1 = 1] o] 10| 2| w| 2] 20
: : Zine 70| 20| 18| 40| 20| ‘4| 0| 4w

Concentrations of PCOCs in the soil
have been evaluated with respect to action s
levels developed by Dames & Moore. See
"Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton, Pennsylvania Facility,
September 1991." (Volume 3) for additional information.

4.2.14 SWMU 24 - EAF Spray Chambers Drop Legs

4.2.14.1 Constituent Sampling Results
No constituent sampling was required at SWMU 24 under the RFI Work Plan.

Table 4-17
SWMU 24
EAF SPRAY CHAMBERS DROP LEGS
I TESTPITA TEST PIT B TEST PIT C |
saMPLEDEPTH | ¢ | 122 | 58 |2 | & |22 |13 |2 | & | n | 18 | 20 I
METALS (mg/kg) o
Cadmium wo| w0 wo| s| w| v w2 s = os| 5| 12
Chromium so| emo| 70| aof 60| 20| 30| ew| 03| se0| mo| m0
Lead 16000 | 14000 | 9300 | 3600| o300| 1300| 60| seo| 30005| 7600 | 4100 | 10000
Zinc 120000 | 90000 | 48000 | 27000 | 68000 | 7100 | 3000 | 3800 | 40000 1 | 40000 3 | 47000 | 70000
48
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O 4.2.14.2 Soil Investigation Results

The EAF Spray Chambers Drop Legs are located inside the Steelmaking Building, as shown in Figure 1. One
test pit was excavated adjacent to each of the three concrete pads that collect particulate matter from the EAF spray
chambers (Figure 11). The soil at each location consisted of fill material containing slag, with some sand and silt.
The slag was very hard and occurred as gravel or large pieces. Test pit logs are presented in Appendix E. No
water was encountered in any of the test pits.

Analytical results for soil samples collected from the three test pits (24A, 24B, and 24C) are shown in Table
4-17. No EP Toxicity analyses for metals were required in the RFI Work Plan.

Concentrations of PCOCs in the soil have been evaluated with respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991.% (Volume 3) for additional information.

4.2.15 SWMU 25 - Steel Foundry Electric Furnace (SFEF) Baghouse Bin

O 4. 2.15.1 Constituent Sampling Results

One dust sample was collected from SWMU 25 in a baghouse bin southwest 'of the steel foundry (Figure 1)
The dust was very fine-grained and reddish-brown in color.

Constituent sampling results for SWMU 25 are shown in Table 4-18. EP Toxicity analysxs of the. sample was -
not required under the RFT Work Plan.

O _ . Table 4-18

- SWMU 25
SFEF BAGHOUSE BIN
PARAMETERS DUST SOIL INVESTIGATION
SAMPLE DEPTH & " 15° u
O METALS (mg/kg) W
~ Cadmium 15 26 - .
. Chromium 2400 15 37 % 36
Lead 1200 % 2 9 1
Zinc 200 650 190 ) 12

Because PCOCs were detected in the dust, a soil investigation was conducted as proposed in the RFI Work
Plan. :

4.2.15.2 Soil Investigation Results

To evaluate whether there have been releases of PCOCs from SFEF dust, a test pit was excavated next to the
concrete pad immediately south of the baghouse in an area where dust was visible on the surface (Figure 12). Soil
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consists of fill material containing sand, silt, slag, and gravel. No water was encountered during excavation of the
test pit.

Analytical results for soil samples from the test pit at 6-, 12-, 18-, and 24-inch depths are shown in Table 4-
18. No EP Toxicity analysis of soil samples was required by the RFI Work Plan at this SWMU.,

: Conceatrations of PCOCs in the soil have been evaluated with respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991." (Volume 3) for further information.

4.2.16 SWMU 29 - Frog and Switch Grinder Cvclone Table 4-19
Holding Room SWMU 29
FROG AND SWITCH GRINDER CYCLONE
.4.2.16.1 Constituent Sampling Results HOLDING ROOM

The Frog and Switch Building is located
approximately 1,500 feet northwest of the Expander Pipe
Shop, as shown on Figure 1. A sample could not be
obtained from the bin in the cyclone holding room because
the dust collection ductwork had been under repair.
Therefore, the sample was collected at the fan intake,
adjacent to the Grinder Cyclone inside the Frog and Switch
Building (Figure 13). The powder was very fine-grained,
gray in color, and metallic.

Constituent sampling results for SWMU 29 are shéwn
in Table 4-19. ' ‘

PARAMETERS SOIL INVESTIGATION EP TOXICITY
; SOIL
I TEST PIT A I TEST PIT B | TEST PIT A _ TEST PIT B
saeepeeri | ¢ | o [wfaw] ¢ |olw]|ow e [o|w]w]|e [of]w]w]
—
METALS (mg/kg) : (mg/D
Aluminum 2000 6400 § 4700 | 8300 2100 J | 4800 3000 6800 NA NA NA NA NA| NA] NA NA
Arsenic (5) ¢ 24 97 130 120 55 91 56 13 NA NA - 01 NA|l NA| NA NA
Cadmium - 6.2 5.6 6 1.2 1.9 1.1 0.6 NA NA NA NA NA] NA| NAJ] NA
Chromium (5) * 420 <) n 39 590 J 20 18 16 - NA Y_QA NA 021 NA| NA|J NA
Iron NA NA NA NA NA NA NA NA NA NA NA - NA NA| NA| NA NA
Lead (5) * 95 280 240 140 220 340 120 52 NA .02 - 02 .008 .03 - NA
Selenium - - - - uy - - - NA NA NA NA NA| NA{ NA|] NA ||
Zinc 78 180 170 180 1701) 0 5 140 NA NA NA NA NA| NA{ NA NA
TPH (mg/kg) (mg/D .
1 - 0.6 - 1.5 0.4 - - NA NA NA NA “ NA} NA| NA NA
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Based on the results of total metal analyses, the constituent dust sample was analyzed for chromium by the
EP Toxicity method. The concentration of chromium in the EP leachate was below the regulatory level.

4.2.16.2 Soil Investigation Results

Because PCOCs were detected in the dust, a soil investigation was conducted as proposed in the RFI Work
Plan. To determine whether a release of constituents had occurred, two test pits were excavated in front of the
Grinder Cyclone Holding Room shed adjacent to the east side of the Frog and Switch building. The test pits were
excavated near each corner of the shed in an area of red and brown surface dust at the locations shown in Figure
13. Soil consists of fill material containing slag fragments with some sand. '

Analytical results for soil samples collected from test pits 29A and 29B are shown in Table 4-19. Based on
the results of total metal analyses, the 6-inch soil sample from 29A was analyzed for chromium, the 12-inch sample
for lead, and the 18- and 24-inch samples for arsenic and lead by EP Toxicity procedures. The 6-inch soil sample
from 29B was analyzed for chromium and lead and the 12- and 18-inch samples were analyzed for lead by EP
Toxicity procedures. As shown in Table 4-19, concentrations were below the regulatory level.

Concentrations of PCOCs in the soil have been evaluated with respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991." (Volume 3) for additional information.

4.2.17 SWMU 31 and 32 - Caustic Waste Rinsewater Tanks

4.2.17.1 Constituent Sampling Results

One composite water sample was collected at SWMU 31 and 32, located south of the Electrical Building
(Figure 1). The water sample was collected below a 1/2-inch oil layer in each tank and composited. The pH of
the composited water sample was 12.0 at a temperature of 13.6°C.

Constituent sampling results for the water

sample from SWMU 31 and 32 are shown in Table 4- Table 4-20
CAUSTIC WASTE RINSEWATER TANKS -
No »targeted dissolved metals except for . T e i AT "

chromium and lead were detected at concentrations SAMPLE DEPTH

above the NPDWS or NSDWS. Chromium and lead " I METALS g/ (ma/kg)
were detected in the rinsewater at 0.24 mg/l, and 0.4
mg/l, respectively. These concentrations are greater
than the NPDWS for chromium (0.05 mg/l) and lead
(0.05 mg/l). The metals should not pose a health risk
becau§e the water is contained within enclosed steel
storage tanks that are pumped out periodically by
suction trucks and deposited into the Wastewater
Settling Basins (SWMUs 1, 2, and 3) for further
treatment without worker exposure to the water.
Chromium and lead were not detected in the
wastewaters of SWMUs 1, 2, and 3.

Aluminum 13 3100 | 7100 | S000| 6200)
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Because PCOCs were detected in the water above NPDWS and NSDWS a soil investigation was conducted
- as proposed in the RFI Work Plan.

' 4.2.17.2 Soil Investigation Results

As shown in Figure 14, a test pit was excavated in an area of surface staining 3 feet south of the tank and just
outside the bermed area. Soil consisted of silt and clay in the upper 1-foot interval, and sand and silt in the lower
1-foot interval of the test pit. No water was encountered during excavation of the test pit.

Analytical results for soil samples collected from the test pits are shown in Table 4-20. EP Toxicity analysis
of soil samples was not required by the RFI Work Plan.

Concentrations of PCOCs in the soil have been evaluated with respect to action levels developed by Dames
& Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton,
Pennsylvania Facility, September 1991." (Volume 3) for further information.

4.2.18 SWMU 34 - Plant Canal Table 4-21
NORMAL FLOW WATER SAMPLING OF
4.2.18.1 Sampling Locations _ PLANT CANAL

One sediment sample and one composite water SAMPLING TIME

B g 3o T o T e oo ooied | sauruiv Locarion | wou1 [ woun: [ rouros |
e

at 10 locations approximately 1,500 feet apart along

the plant canal. An additional grab water sample was a1 0:05 wso | 200

collected at each location immediately following a’ ‘ - 9:25 12:05 3112

;{orm e;rent. The sampling locations are shown in o 0ud5 \2:15 525

1gure . c4 10:03 12:25 3:37

4.2.18.2 Water Results During Normal e 10:20 12:43 47

FlOW Conditions C6 10:32 12:50 3:58

) . . c7 8:13 © 11:08 2:00

During average flow conditions, three rounds of s 835 11:25 215
water samples at each location were collected )

. . c9 8:50 11:45 2:25

approximately three hours apart and composited '
(Table 4-21). The water was clear to slightly cloudy. cto 9:05 11:50 235
cn 9:10 11:50 2:35

Analytical results for composited surface water

Samples are presented m Table 4-22. Notes: 1. C1 is a composite of samples taken during Rounds 1, 2, and 3.
’ ' 2. C11 is a duplicate of C10.
3. C1 through C6 were sampled on April 23, 1990.

No PAHs or VOCs were detected in the canal 4 €7 through C11 were sampled on April 24, 19%0.
. . ]
water during the average flow event. Dissolved

metals, if detected, were measured at concentrations
below the NPDWS and NSDWS.

4.2.18.3 Water Results During Storm Flow Conditions

One sample from each monitoring location was collected on April 30, 1990, after a total of 1.33 inches of rain
had fallen the previous day. As agreed upon by the USEPA, storm-flow canal surface water samples were not
composited due to difficulty in traversing the canal by boat during storm runoff. Analytical results for storm-ﬂow
surface water samples are presented in Table 4-23.
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Table 4-22
LABORATORY RESULTS FOR SURFACE WATER FROM
CANAL APRIL 24, 1990

CANAL SAMPLING POINT | C1 a a C4 Cs Cé c7 c8 | C9 | C10 I

VOLATILE ORGANICS

(ug/l)
(mg/h)
Tron oos| 006] o0s| oos| oos|oes| 009 013] 03] 012
- - - - - 0.01] 002| 0.04{ 0.01
(mg/1)
- - - 0.9 4.1 1.6
L1 1 It

Table 4-23
LABORATORY RESULTS FOR STORM WATER SAMPLES FROM
CANAL MARCH 30, 1990

CANAL SAMPLING POINT C1 C2 a C4 cs C6 c7 (o} c9 C10

VOLATILE ORGANICS

©g/h
4 4 44
(mg/h)
Iron -1 09U*| .08 U* - - - - - J2U* | 07U+
Lead - - - - - 01 - - - -
Zinc -] 04U*| O02U*] O1U*]| 03U*| .03U*| O05U*| 03U*] .02U*| .02U*
(mg/h) ‘
12 . 2 - - - 1.7 2.5 3.9 2.7
i

NOTES: U* .= Method blank data indicate that this value is a kboratory astifact

No PAHs or VOCs were detected in the canal water during the storm flow sampling event. Dissolved metals,
if detected, were measured at concentrations below the NPDWS and NSDWS. Iron _and zinc detected at low
concentrations were interpreted as laboratory artifacts as discussed in the Round 4 data validation report.

4.2.18.4 Sediment Results ,
Sampling results for sediment samples collected from the canal are shown in Table 4-24. The sediment

collected with the ponar dredge at all sampling locations consisted of an upper 1/2 inch of brown soil with an
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underlying mixture of black silt and clay. A hydrocarbon odor was noted in sediment samplés from locations C-10,
C-6, and C-9.

Concentrations of PCOCs in the sediment have been evaluated with respect to action levels by Dames &
Moore. See "Risk Assessment, RCRA Facility Investigation, Bethlehem Steel Corporation’s Steelton, Pennsylvania
Facility, September 1991.” (Volume 3) for additional information.

: Table 4-24
LABORATORY RESULTS FOR SEDIMENT SAMFPLES FROM CANAL

I CANAL SAMPLING POINT Cl (o] a c4 Cs C6 7 c8 (] C10 cn’

VOLATILE ORGANICS (ug/kg)
Xylene . 'I 'I 'I '1 'l i :”[ 'I 'L 'I -
PAH (ug/f)
Acenaphthene - - - - - -1 - ™3 - - -
Anthracene - - - - - - - 971 - 33) -
Benzo(a)pyrene 471 - - - - - -l 103] 673] 1101 -
Benzo(a)anthracene - - - - - - -1 2501 93] 201 93]
Benzo(b)fluoranthene - - - - - - -1 931 47] 110J 501
Benzo(k)fluoranthene - - - - - - -] 100) 501 140 J 5017
Chrysene 80J - 371) - - - -1 201J 110J 300J 120 )
Fluoranthene 1103 471 571 - - - 47J| S00 120 ) 380 120 J
Fluorene - - - - - - -1 73 - - -
2-Methylnaphthalene - - - - - - -1 160J 47] - -
Naphithalene -l 1203] 1101 -| e1| 91| | 52 180J{ 807 BI
Phenanthrene 671 - - - - - -1 40 31 101 90J
Pyrene 120J) 601J 53] - - - 673 | 49 150 ) 330J) 3501
METALS (mg/h)
Aluminum . 3300] S000] 4500 5000 | 4000 ) 6200 | 4400 | 7800 5200 3100 4400
Anmenic 2.2 3.1 2.6 2.5 -3.3 3.7 24 7.6 6.8 4.7 5.1
Cadmium - 0.8 0.6 1 0.5 1.2 1 2.6 1.4 0.6 0.9
Chromium 6.9 14 9.5 13 12 18 14 37 40 28 31
Iron 9400 [ 15000 | 10000 | 12000 | 8900 | 15000 | 11000 | 49000 42000 25000 30000
Lead 19 57 32 46 25 52 36 160 120 V] 78
Zinc 120 190 160 20 160 20 190 890 30 180 220
(mg/h)
46011 1501| 5201| 2203) 790J) S40J] 410J] 19003 3000} 4700}
— ]
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5.0 GROUNDWATER INVESTIGATION

5.1 DISPOSAL HISTORY AND PREVIOUS INVESTIGATIONS

The HWM-1 Landfill is located north of Front Street and is separate from the Steelton production facilities,
as shown on Figure 1. The closed HWM-1 Landfill now covers approximately 7.5 acres and is located within the
Residual Waste Landfill (SWMU 30), as shown on Figure 1. The HWM-1 Landfill contains approximately 300,000
cubic yards of electric arc furnace (EAF) dust. EAF dust is the only waste disposed of at the HWM-1 Landfill.
A description of EAF dust is included in Attachment A of the approved RFI Work Plan (Volume 1). Land disposal
of EAF dust at HWM-1 began in 1976. Effective November 19, 1980, EAF dust was listed as a hazardous waste
{K061) due to its lead, cadmium, and chromium components. Effective November 19, 1980, the HWM-1 disposal
area was regarded as having interim status and was designated as Hazardous Waste Management Facility No. 1.
Since January 1, 1986, EAF-dust generated at the plant has been shipped off-site for recycling.

Groundwater monitoring of wells MW-5, -6, -7, -8, -9, and -10 at the HWM-1 Landfill began on a quarterly
basis in August 1985 as mandated by the PADER. The first year’s groundwater data were summarized in a report
entitled "Groundwater Quality Assessment and Abatement Program for HWM-1 (GQAAP)," which was prepared
by Baker/TSA, Inc. of Corapolis, Pennsylvania, and submitted to the PADER in November 1987. The GQAAP
included information on the hydrogeology, geochemistry, and groundwater flow direction in the vicinity of the
HWM-1 Landfill. Based on this report, it was concluded that capping of the: HWM-1 Landfill with a low-
permeability cover was the most appropriate method to protect groundwater quality. The procedures- followed in
capping of the HWM-1 Landfill are contained in the BSC report entitled "Summary of Closure Aspects of Approved
Closure and Post Closure Plan, HWM-1 Landfill" originally prepared in May 1986 and with PADER-approved
revisions through January 1989. Capping of the HWM-1 Landfill was completed in December 1989. The cap
consisted of a low-permeability soil cover, geomembrane cover, geonet drainage layer, geotextile protective layer,
and vegetated soil cover. BSC submitted a post closure permit application in June of 1990. At present, MW-5, -
6, -8, and -10 are sampled quarterly with monitoring reports submitted to PADER.

5.2 HYDROGEOLOGY
This section contains a discussion of the hydrogeology at the landfill area.:

5.2.1 . Geology

The Residual Waste Landfill (SWMU 30) and HWM-1 Landfill (SWMU 18) are underlain by two distinct
geologic strata: limestones of the Epler Formation of Ordovician age and shales of the Gettysburg Formation of
Triassic age. The Gettysburg Formation is found in unconformable contact with the Epler Formation just southeast
of the HWM-1 Landfill, as shown on Figure 15. The contact between the two formations is a normal fault that has
displaced the two formations, as shown on Figure 16, and exposed the older Epler Formation at the surface. The
trace of the fault plane strikes approximately east-west and dips approximately 35 degrees to the south.

The Epler Formation consists of interbedded dark-gray, finely crystalline limestone and massive dark-gray,
finely crystalline dolomite. It is described in the PADER report entitled "Environmental Geology of the Greater
Harrisburg Metropolitan Area, Environmental Geology Report No. 4" prepared in 1976 (PADER, 1976). This
formation has been subjected to tectonic stresses that formed folds, fractured the limestone, and heavily fractured
the dolomite. The Hempt Brothers Quarry, northwest of the HWM-1 Landfill, is located in the Epler Formation.
The Gettysburg Formation consists of interbedded red fissile shales, siltstones, and fine- to coarse-grained sandstone
(PADER, 1976). . :
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Depth to bedrock beneath the HWM-1 Landfill area ranges from 6 to 40.5 feet (GQAPP, 1987). The material
above the bedrock consists of slag, or soil of the Hagerstown-Duffield Association. This soil has developed from
the weathering of limestone and dolomite, and has moderate permeability.

5.2.2 Agquifer Characteristics

5.2.2.1 Epler Formation

Ground water in the Epler Formation flows mainly through joins and fractures in the finely crystalline
limestone rather than through primary intergranular voids (porosity). Monitoring wells MW-5, -6, -7, -8, -9, and -
10 near the HWM-1 Landfill and background well MW-1 are screened within and produce water from the Epler
Formation. Boring logs and-well construction dlagrams are mcluded in Appendix G.

By means of pumping tests in MW-5 through MW-10 (GQAPP, 1987), hydraulic conductivities in the Epler
Formation have been calculated to range from 4 to 713 feet per day. Using these estimated hydraulic conductivities,
the groundwater velocity in this formation has been estimated at 2.6 to 428 feet per day, assuming a hydraulic
gradient of 0.06 and an effective porosity of 0.10 (GQAPP, 1987). The variability in hydraulic conductivity values
is due to the variable frequency and distribution of fractures in the limestone aquifer. A higher hydraulic
conductivity will typically be measured for a well that intersects a high density and extensive distribution of fractures
as compared to a well that intersects an area with infrequent fractures.

The depth to water in wells screened in the Epler Formation around the perimeter of the HWM-1 Landfill
ranged from approximately 30 to 60 feet below the land surface. The shallow aquifer in the vicinity of HWM-1

. is, in general, an unconfined system. Ground water within the Epler Formation also occurs locally under semi-

confined conditions, as evidenced by an increase in water levels in the boreholes for MW-11 and MW-12 while
certain intervals in the aquifer were being drilled by Baker/TSA (letter report to BSC, April 1990). '

5.2.2.2 . Gettysburg Formation

Ground water in the Gettysburg Formation flows preferentially through discontinuities along bedding planes,
fractures, and joints in the bedrock. Monitoring wells MW-2, -3, and -4 are screened within and produce water
from the Gettysburg Formation. Boring logs and well construction diagrams are included in Appendix G.

The hydraulic conductivity in the Gettysburg Formation has been calculated at 0.10 foot per day, as determined
from a slug test in MW-2 (GQAPP, 1987). Using this estimated hydraulic conductivity, the groundwater velocity
has been estimated at 0.12 foot per day, assuming a hydraulic gradient of 0.06 and an effective porosity of 0.05.
The Gettysburg Formation is classified as a good aquifer, with an average yield of 315 gallons per minute for 17
wells in the nearby Middletown area (PADER, 1976). :

During purging at a rate of 12 gallons per minute, wells 2 and 4 became dry. Although this yield is less than
the average yield for the 17 wells in the Middletown area, the yield of a particular well would be expected to vary
depending on the frequency and distribution of fractures intersected, and the well construction (length of screened
interval, well diameter, etc.).

5.2.3 Groundwater Flow Directions

5.2.3.1 Groundwater Flow in Landfills o
A groundwater flow map, derived from water level data collected on 0§tober 16, 1990, is shown on Figure
17. In addition to MW-1, -2, -3, and -4 (Residual Waste Landfill) monitoring wells and MW-§, -6, -7, -8, -9, and -
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10 (HWM-1 Landfill) monitoring wells, water level measurements were also taken in wells MW-11, -12, -13, -14,
and -15, wells that are monitored at the request of PADER. Water level data is presented in Table 5-1. A
summary of well construction data is given in Table 5-2. The groundwater levels are measured for wells screened
in different depth intervals of the Epler Formation aquifer and in the Gettysburg Formation aquifer. Because the
direction of groundwater flow through both formations is probably heavily influenced by fracture orientation, the

Table 5-1
GROUND WATER ELEVATIONS FOR MONITORING WELLS AND PIEZOMETERS
AT THE HWM-1 AND RESIDUAL LANDFILLS
= OCTOBER 16, 1990

DEPTH TO WATER ELEVATION OF TOOC? GROUND WATER
FROM TOOC(Ft)t (Feet above MSL) ELEVATION
(in Feet above MSL)

1 94.08 ' 416.93 © 32285
2 25.28 402.95 ! 377.67
3 95.81 ' 416.75 320.94
4 9.80 336.78 ; 326.98
5 . 52.48 403.61 351.13
6 ' 38.07 371.58 333.51

7 ' 32.94 385.93 352,99 '
8 44.60 418.01 373.41
9 : 56.84 406.87 350.03
10 54.04 401.43 ' 347.39
11 156.50 ' 436.12 279.62
12 ' 153.3 435.44 282.14
13 120.00 44531 325.31

PIEZOMETERS |

14 414 329.08 324.94
14M 2.70 330.91 328.21
14D 2.57 ‘ 330.91 328.34

15s 8.90 338.51 329.61 -
15M 5.94 337.45 331.51

15D 5.10 337.45 33235

Notes: ! Top Of Outer Casing (TOOC) : .
2 Elevation of TOOC data from Baker/TSA.
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O groundwater flow patterns indicated on Figure 17 are more generalized than the actual convoluted flow paths within

the fractured bedrock aquifers. The heavy fracturing of the limestone and dolomite of the Epler Formation suggests
that fractures may be in communication throughout the aquifer and that the water level data collected are
representative, in a broad sense, of the general direction of groundwater flow throughout the aquifer.

As shown on Figure 17, ground water in the unconfined flow system beneath the eastern half of the HWM-1
Landfill flows primarily in an east-northeasterly direction, toward Laurel Run. Ground water beneath the western
half of the HWM-1 Landfill flows to the north-northwest, toward the active Hempt Brothers Quarry. Quarry

Table 5-2
~MONITORING WELL CONSTRUCTION DATA!

PA State Plane Coordinates Approximate Elovation to Top of

\pp Screened Interval Sand Pack
Weathered Bedrock®® (ft above MSL)

v Interval

Well Number

* MW-1 416.93 3.48 326,083.45 2,264,572.14 378 opea holo from N/A
4210 124
MW-2 402.95 3st 323,764.88 2,264,379.60 m slotted casing N/A
30-60/open hole
from 60-100
MW-3 (located 416.75 3.53 323,79.23 2,262,565.03 358 apea holo from N/A
off map 55 to 160
boundaries) . -
MW-4 336.78 - 3.19 323,747.96 2,265,912.71 i open hole from 52 N/A
O T
MW-5 403.61 2.61 324,147.73 2,265,504.63 344 58-78 57-19
MW-6 371.58 C 241 324,420.43 2,265,549.84 343 335-55 -34-56
MW-7 385.93 2.87 324,746.72 2,265,338.42 360 100-120 95-120
MW-8 418.01 2.62 324,035.90 2,264,986.73 361 60-80 59-86
MW-9 : 406.87 2.84 324,896.07 2,265,007.21 394 100-120 49-121
C MW-10 401.43 : 272 324,769.00 2,264,706.08 385 103.5-123.5 8-120.5
MW-11 436,12 2,32 324,768.81 2,263,810.72 38 115-199 110-200
MW-12 . A35.44 23 324,643.32 2,263,727.88 374 145-175 137.7-178
MW-13 445.31 2.65 324,410.65 2,263,862.35 k [ idual soils 113.5-143.5 108.2-144
encountered near 371 feet)
MW-148 329.08 2.0 - - 315 525 325
M 330.91 3.5 - - - 517-537 508-538
D 330.91 3.5 - - - 577-597 544-597
MW-158 338.51 2.8 - - 2s 525 525
M 337.45 2.0 - - - 82-102 T8-102
337.45 2.0 - - - 180-220 170-220
Notes: *  Measurements from the ground surface.
*¢  Flevations based ca observations made during air rotary drilling. The actual top of weathered bedrock clevation may vary from those reported here.
(1) Well construction data from Baker/TSA report dated May 15,1990 and catitled "Preliminary Grounds Monitoring Results for Steclion Plant, March 1989." Well construction &

for MW-14 and MW-15 from R.E. Wright Associates report dated January 1991 and eatitled "Report on the Groundwater Investigation in the HWM-1 Area at the Bethlehem St
Corporation, Steeiton Plant.” ’
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pumping activities have significantly influenced groundwater flow by locally lowering the water table and inducing
groundwater flow toward the quarry from a large portion of the Residual Waste Landfill. This has resulted in the
development of a groundwater divide oriented northeast-southwest. The quarry pumps ground water from a
dewatering pit located along the north wall of the quarry for use in quarry operations. Pumping is also necessary
to maintain the water table below the floor of the quarry, because the elevation of the quarry floor is approximately
30 feet below the surface level of the Susquehanna River, as described in a report entitled "Groundwater
Investigation in the HWM-1 Area" prepared by R.E. Wright Associates, Inc. of Middletown, Pennsylvania, in
January 1991 for BSC (REWAI, 1991). A file search and interviews with quarry personnel conducted by R.E.
Wright Associates (1991) suggest that the quarry is pumping approximately 2,000 gallons per minute, 8 hours per
day, 5 days per week, 52 weeks per year. Water from quarry operations is dlscharged through a series of settling
ponds and eventually to the Susquehanna River.

Downgradient wells, which have been used to monitor groundwater quality before and after the abatement
activity at the capped and closed HWM-1 Landfill, include MW-5, -6, -7, -9, and -10. Presently, the downgradient
wells monitored for PADER are MW-5, -6, and -10. As shown on Figure 17, MW-5, -6, and -7 intercept ground
water flowing north and northwestward, toward the quarry. MW-8, on the southern perimeter of the HWM-1
Landfill, appears to be an upgradient well very near the crest of the abovementioned groundwater divide. MW-1
is located outside the boundaries of the Residual Waste Landfill on the opposite side of the quarry and is used as
a background well. As shown on Figure 17, MW-1 is not a downgradient well, as ground water from beneath the
HWM-1 Landfill is diverted toward the quarry. Monitoring wells 2 and 3 are located within the Residual Waste
Landfill. MW-2 is upgradient of HWM-1. MW-3 is not a downgradient well as ground water from beneath the
HWM-1 Landfill is diverted toward the quarry. MW-4 is downgradient of the HWM-1'Landfill.

5.2.3.2 Influence of Fault on Groundwater lity and Flow Direction

Surface water sampling locations along Laurel Run were located upstream and downstream from the trace of
the fault contact and can be used to assess the influence of the fault as a conduit for groundwater flow. As
discussed in Section 5.4.5, no differences in surface water quality were noted between water samples collected

. upstream and downstream of the fault.

Furthermore, recent observations from piezometers screened at the fault contact between the Epler and
Gettysburg Formations as part of a PADER study (REWAI, 1991) suggest that ground water does not preferentially
flow along the fault, as suggested in the RFI Work Plan and GQAAP. At the request of the PADER, piezometers
148, M, and D and 15S, M, and D were installed. Piezometers 14M and 15M were installed to intersect the fault
(REWALI, 1991). Piezometer-14M spans the fault contact at a depth of 525 feet, where a low-yielding, water-
bearing zone (1 gpm) was encountered (REWAI, 1991). Piezometer-15M is located west of Laurel Run, as shown
on Figure 15. Piezometer-15M is screened from 82 to 102 feet to straddle the fault contact at 93 feet (REWAI,
1991). No water-bearing zone was detected at the fault contact in Piezometer-15M. Thus, the fault does not appear
to be a conduit for groundwater flow, because little groundwater flow was encountered in wells screening the fault.

5.2.3.3 Laurel Run Stream

As part of the RFI, surface water in Laurel Run was sampled to assess the impact, if any, of groundwater
discharge from the HWM-1 and Residual Waste Landfills into the stream. The surface water quality of Laurel Run
is of concern, because the stream flows southward and discharges into the Susquehanna River (Figure 15) Laurel

Run is shallow (0.33 to 2 feet deep) and typically is 6 to 12 feet wide. '

. The PADER requested that multilevel piezometers be installed at two locations south of the fault trace to assess
whether Laurel Run is a barrier to groundwater migration, and to confirm that it is a discharge point for ground
water from the landfill. Piezometers 14S, M, and D were installed east of Laurel Run, as shown on Figure 15.
Piezometers 15S, M, and D were installed west of Laurel Run, as shown on Figure 17. Piezometers 148 and 158
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are screened at different depths in the Gettysburg Formation; 14M and 15M screen the fault contact; and 14D and
15D screen the Epler Formation (REWALI, 1991). Static water levels were recorded in these multi-level piezometers
by Dames & Moore on October 16, 1990.

Water elevations shown on Table 5-3 reveal an upward vertical gradient at both locations within both the
Gettysburg and Epler Formations. The piezometers screened at deeper depth intervals have higher water elevations.
Because water generally flows from areas of higher hydraulic head to those of lower head, there is a deduced
upward component of groundwater flow at locations 14 and 15. This upward gradient suggests that ground water
discharges to Laurel Run from depth. However, the rate of upward movement can only be evaluated by means of

pumping tests.

~ Table 5-3
WATER ELEVATIONS AT NESTED PIEZOMETERS
WELL SCREENED INTERVAL FORMATION SCREENED " WATER ELEVATION
(BLS) (FEET ABOVE MSL)
“
148 5-25° Gettysburg Formation 324.94
14M ' 517-537 Fault Contact at 525 328.21
14D 577-597 Epler Formation . 328.34
158 - 528 Geitysburg Formation 329.61
15M 82-102’ Fault Contact at 93° 331.51
15D 180-220° Epler Formation 33235

5.3 GROUNDWATER AND SURFACE WATER SAMPLING

This section outlines procedures used to sample the four monitoring wells (MW-1 through MW-4) at the
Residual Waste Landfill and the six monitoring wells (MW-5 through MW-10) at the HWM-1 Landfill. Methods
used to collect surface water samples from Laurel Run are also discussed. Groundwater and surface water sampling
procedures were executed in accordance with the RFI Work Plan and its approved modifications.

Additional quarterly sampling of Laurel Run surface water was implemented in accordance with requirements
of Mr. Robert E. Grave’s letter (RCRA Enforcement Branch, USEPA Region III), received by BSC on May 9,
1990. The requirement to install monitoring wells MW-14 and -15, as proposed in the RFI Work Plan, was deleted
by this letter and additional sampling rounds at Laurel Run were added. A

5.3.1 General Sampling Procedures

Groundwater and surface water samples were collected during three sampling rounds conducted during,the
last week of April, June, and September 1990. Sampling for RFI parameters in April and June (Rounds 1 and:2)
was conducted by Dames & Moore simultaneous with groundwater sampling by Baker/TSA for PADER monitoring
requirements. o
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Before purging of each well, the depth to ground water from the top of the outer steel casing was measured
using an electronic water level indicator. The depth to water was recorded to the nearest 0.01 foot. The volume
of water necessary to purge three well volumes was calculated. At least three well volumes were purged from each
well, with the exceptions discussed in Sections 5.4.1 and 5.4.2. Wells were sampled following the procedures
described in Sections 5.4.1 and 5.4.2.

New latex gloves were worn at each sampling location. All collected samples were placed in clean sample
containers, preserved as required, sealed, labeled, and placed in a cooler maintained at 4°C. A chain of custody
form was filled out for each shipping container. The shipping coolers or shuttles were shipped via Federal Express
to Wadsworth/Alert Laboratories of Canton, Ohio, within 24 hours of sample collection. All sampling equipment
was decontaminated between_samplmg locations pursuant to the procedures described in Section 4.1.1 of this report.

Field blanks, trip blanks, and field duplicates were submitted to the laboratory to assess the quality of the field
procedures, to detect possible outside sources of contamination during transit or at the laboratory, and to assess the
precision of laboratory analyses.

5.3.2 Sampling at SWMU 18 - HWM-1 Landfill

i
1

Wells MW-5, -6, -7, -8, -9, and -10, which are used to monitor groundwater quality at the HWM-1 Landfill,
were purged of three well volumes during the first and second sampling rounds using a portable "Well Wizard"
bladder pump and tubing owned by Baker/TSA. All wells are 2 inches in diameter. Groundwater samples were
collected from wells MW-5 through MW-10 during the first two sampling rounds using a decontaminated Teflon
bailer. Dedicated Well Wizard bladder pump systems with Teflon-lined tubing were installed in wells MW-5
through MW-10 before the September (third) sampling round. The dedicated Well Wizards were then used to purge
and sample the wells during the third sampling round. The Well Wizard bladder pump’s normal flow rate is 0.50
gallon per minute, which was adjusted downward to a slow stream for filling vials intended for volatile organic
analysis.

Samples to be analyzed for dissolved metals were pumped from a clean plastic bottle through a disposable
0.45-micron filter directly into the sample bottles containing the proper preservatives. A peristaltic pump with new
tygon tubing for each sample was used in the filtering process.

5.3.3 Sampling at SWMU 30 - Residual Waste Landfill

Wells MW-2, -3, and -4, which are used to monitor groundwater quality at the Residual Waste Landﬁll and
well MW-1 (a background well) were purged with dedicated submersible pumps. All four wells are 6 inches in
diameter. The submersible pump in well MW-3 was inoperative during the third sampling round, so a
decontaminated bladder pump was used to purge three well volumes. During all sampling rounds, purging of wells
MW-2 and -4 was intermittent because the wells were pumped dry and had to be allowed to recharge before purging
could continue and three well volumes could be excavated. Only 1.5 well volumes could be purged before total
evacuation. Because recharge of well MW-1 was very slow during all sampling rounds, it was allowed to recharge
overnight and was sampled the next day. '

Groundwater samples were collected using the dedicated submersible pump, piping, and hose for each well.
Groundwater samples, except those to be analyzed for dissolved metals, were collected through dedicated hose and
placed directly into the sampling bottles containing the proper preservative(s). All sample bottles were labeled with
the required information.
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Samples to be analyzed for dissolved metals were pumped from a clean plastic bottle through a disposable
0.45-micron filter directly into the sample bottles containing the proper preservative(s). A peristaltic pump with
new tygon tubing for each sample was used in the filtering process.

5.3.4 Laurel Run Sampling

Surface water and sediments were collected in succession from downstream to upstream locations as shown
on Figure 15 (L6 to L1). One sediment sample was collected at each monitoring location concurrent with Round
1 sampling. A stainless steel trowel was used to collect surface sediment from the base of the stream and to place
the sediment directly into the sample bottles. A stainless steel trowel decontaminated in accordance with the
procedures described in Section 4.1.1 was used at each sampling location. Surface water samples to be analyzed
for total metals were collected using plastic water sample containers filled directly in the stream by immersing them
completely under water, where stream depth permitted. Water samples for dissolved metals analyses were collected
in unused clean plastic bottles and then filtered into a clean plastic bottle using 0.45-micron dxsposable filters,
dedicated tubing, and a peristaltic pump.

5.4 SAMPLING RESULTS AND DISCUSSION

5.4.1 SWMU 18 - HWM-1 Landfill Results

!

The analytical results of three rounds of groundwater sampling in monitoring wells MW-5 through MW-10
are shown in Table 5-4. Groundwater samples were analyzed for total and dissolved cadmium, chromium, lead,
and zinc. Monitoring wells §, 6, 7, 9, and. 10 lie downgradient and along the perimeter of the HWM-1 Landfill.

" MW-8 is located immediately upgradient of the HWM-1 Landfill. However, MW-8 water samples may not

accurately represent upgradient water quality conditions because the well is in such close proximity to the HWM-1
Landfill that it may be impacted by local groundwater flow through fractures in the limestone aquifer beneath
HWM-1. ,

To assess whether further investigation of HWM-1 is needed, the concentrations of total metals in unfiltered
water samples and dissolved metals in filtered water samples were compared to their respective values listed in the
USEPA'’s National Primary and Secondary Drinking Water Standards (NPDWSs and NSDWSs), included as Table
5-5. No further investigation will be required, as specified in the RFI Work Plan, if the metal concentrations are
below the NPDWSs,

5.4.1.1 SWMU 18 - Round 1 Results

Round 1 analytical results for filtered and unfiltered groundwater samples collected from wells 5 through 10
on March 28 and 29, 1990, are shown in Table 54. ,

 5.4.1.1.1 Dissolved Metals Not Detected
Dissolved cadmiou, chromium, and lead were not detected in filtered groundwater samples.

5.4.1.1.2  Dissolved Metal Detected Below Standard

The concentrations of dissolved zinc ranged from 20 to 80 ug/l, less than the NSDWS for zinc of 5,000 ug/l
No dissolved metals were detected at concentrations greater than the NPDWSs or NSDWSs,

5.4.1.1.3 Total Metals Not Detected
Total cadmium was not detected in unfiltered groundwater samples from wells MW-5 through MW-10.




Table 54
O _ ANALYTICAL RESULTS FOR MONITORING WELLS AT HWM-1 LANDFILL (SWMU 18)

MONITORING WELL MW-$ MW-§ MW-5 MW-6 MW-6 MW-6 MW-7 MW-7 MW-7
SAMPLING DATE 319 /9 9/9% 3/9% 6% 990 3% 6% 990
Metals (ug/D) Tor | bi | tor|{ DI | TOT § Di TOT | DI | ToOT DI | ToT | DI Tor| o | TOT | DI | TOor | Dt
Cadmium i -
Chromium - - 30 - - - ) - - - 2 - 30 - - - - -
Lead . 01 [ == - - 210 - 20U 60 12201| 2
Zinc 10 | 20U |20u ]| sou | 2ou [ 20U || 620 | 20u | wou]| 0u | sou|ou|ll 20| o | 31| 200 | w0u|2u
MONITORING WELL MW-8 MW-8 MW-8 DUPL. MW-8 MW-9 MW-9 MW-9 MW-9 DUPL.
SAMPLING DATE 0 6% &% 9/90 3/9%0 6% 9/90 9/90
Metals (ug/D ToT | DI TOT DI TOT DI TOT DI TOT bl | Tor DI TOT DI TOT DI
@ Cadmium - - -
Chromium 0 - - - - - - - 30 - bl
Lead 190 . 201 | - 31 . . . 120 - | %1 50
Zine 4 | 0 | 20U | DU | 2U 6U | U | wuU || 2% @ |‘iou | sou | U | U 7U 7U
MONITORING WELL ' ' MW-10 . MW10 ' MW-10
SAMPLING DATE 3/% &% 990
: - O Metals (ug/D TOT® DI® TOT DI TOT S DI
Cadmium - - -
Lead 40 - -
Zine 290 %0 - - 20U 20U

5.4.1.1.4 Total Metals Detected Below Standards

Total chromium was detected in MW-7, MW-8, and MW-9 at concentrations ranging from 20 to 30 ug/l,
which are less than the NPDWS. Total lead was detected in MW-5 and MW-10 at concentrations ranging from 40
to 50 ug/l, which do not exceed the NPDWS. Total zinc was detected at concentrations ranging from 110 to 620
ug/l, which are less than the NSDWS.

5.4.1.1.5 Total Metals Detected Above Standards

Total chromium was detected in ground water from MW-6 at 70 ug/l, which is greater than the NPDWS of
50 ug/l. Total lead concentrations in water samples from MW-6, -7, -8, and -9 (210, 60, 190, and 120 ug/l,
respectively) were greater than the NPDWS for lead of 50 ug/l.
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Table 5-5
Q DRINKING WATER STANDARDS

NATIONAL fRMARY DRINKING WATER STANDARDS

Constitizcnt McCL! Constituent MmcL
oyl oyl
INORGANICS
Armonic (A8) . .ecviecieirtartatanccnaaanns 0.05
Barfum (BA) .. .ccvvnnrnrnnnnnccnncnsnnssns 1.0
Cadmiun (Cd) o eevevunnvenevaranssssannnes 0.01
Chromium (Cf). s evsnemsnnesmia Feeesananes 0.05
Fluotide (F) .oovvnnnancanntog e 4.0
Lead (PB) covvvecnncnrocensnananssnrananen 0.08
Merowsy (HE) .vecvencicncnocnasoncacnsenn 0.002
Nitra® (88 N) .ovvvuecevnscscsacsansnnncss 10.0
B 0.01
SHVEr (AQ) ..cvvvrereeansancsnanaaccnanens 0.05
MICROBIOLOGICALS
Colifortns . .vvoeveennnscccccsancesansnanecs 1/100 ml
PHYSICAL CHARACTERISTICS
Turbidity, NTU ... ..ievcveeccsensocanannes 1-5
O fioed
b b2 0.1
245TPSIVER o.ovvvineecncnencacrnoanens 0.01
Endfil . .covcoescnanncacccasctonacsnnona 0.0002

NATIONAL SECONDARY DRINKING WATER STANDARDS

Constitcnt ) . sMcL? Constituont sMcL?
Level (mg/L) Lowel mg/L

(1) MCL:Maximm permissibls conteminant level in watet which is delivered wwmo{npﬂnmsyﬂn
(2) SMCL:Socondary Maximeam Contaminent Lovel

—
5.4.1.2 SWMU 18 - Round 2 Results

Round 2 analytical results for filtered and unfiltered groundwater samples collected from wells 5 through 10
between June 25 and 28, 1990, are shown in Table 5-4. .

5.4.1.2.1 Dissolved Metals Not Detected

Dissolved cadmium and chromium were not detected in groundwater samples.

5.4.1.2.2 Dissolved Metals Detected Below Standard

Dissolved lead was detected in MW-7 at 20 ug/l and in MW-9 at 50 ug/l (equal to the NPDWS). The -
concentrations of dissolved zinc ranged from not detected to 660 ug/l/. No dissolved metals were detected at

O_ B . e
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Table 5-5 (Cont.)

PROPOSED MCLs TENTATIVE MCLs

Coostituent PMCL! Coostitucnt TMCL!
w/l w/l

SLYTCO0 o i ir i et enc et s anans bt enaotssnronnn pX] Dichloromethems . ... 0cveiinsesrnscnsrneaseans 5.0

TolIEAS .« ivviieiierennoiencraoransonanssnns 2,000.00

Xylens, total . .ovviitniinniiirieirriaaannan 10,600.00

NItrate . iviin it i iirncerassonsnnireanannonn 10,000.00

concentrations greater than the NPDWSs or NSDWSs.

5.4.1.2.3 Total Metals Not Detected
Total cadmium was not detected in groundwater samples from wells MW-5 through MW-10.

5.4.1.2.4 Total Metals Detected Below Standards - |

)

Total chromium was detected at 30 ug/l in ground water from MW-5, which is less than the NPDWS. Total
lead was detected in MW-5, MW-6, MW-8, and MW-9 at concentrations ranging from 20 to 50 ug/l, which do not
exceed the NPDWS of 50 ug/l. Total zinc was detected at concentrations ranging'from 100 to 330 ug/l, which are
less than the NSDWS.

5.4.1,.2.5 Total Metals Detected Above Standards

" For the second sampling round, only total lead (120 ug/l in MW-7) exceeded the NPDWS.

5.4.1.3  SWMU 18 - Round 3 Results

Round 3 analytical results for filtered and unfiltered groundwater samples collected from wells 5 through 10
between September 27 and October 3, 1990, are shown in Table 5-4.

 5.4.1.3.1 Dissolved Metals Not Detected

Dissolved cadmium, chromium, and lead were not detected in grbundwater samples.

5.4.1.3.2 Dissolved Metals Detected Below Standard

The concentrations of dissolved zinc ranged from 20 to 30 ug/l, less than the NPDWS. No dissolved metals
were detected at concentrations greater than the NPDWSs or NSDWSs.

5.4.1.3.3 Total Metals Not Detected

Total cadmium and lead were not detected in groundwater samples from wells MW-5 through MW-10.

5.4.1.3.4 Total Metals Detected Below Standards ' .

Total chromium was only detected in ground water from MW-6, at a concentration of 20 ug/l. Total zinc was
detected at concentrations ranging from 30 to 70 ug/l. Total zinc and chromium were not detected at concentrations .
greater than the NPDWS or NSDWS. -
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5.4.1.3.5 Total Metals Detected Above Standards

For the third sampling round, no metals were detected at concentrations greater than the NPDWSs or
NSDWSs.

5.4.2 SWMU 18 - Discussion of Results

The detected concentration of dissolved metals in three rounds of filtered groundwater samples from wells
MW-5 through MW-10 did not exceed the NPDWSs and NSDWSs. The only dissolved metals detected were
dissolved lead in water samples from MW-7 (20 ug/l) and MW-9 (50 ug/l), and dissolved zinc in all samples.
Ground water flows from MW-7 toward Laurel Run. Ground water flows.from MW-9 toward the quarry. In a
separate study conducted at the request of the PADER to better define groundwater flow and quality in the vicinity
of the HWM-1 Landfill, multilevel piezometers 14S, M, D and 15S, M, D were installed adjacent to Laurel Run,
and wells MW-16, -17, and -18 (Figure 15) were installed along the southern edge of the quarry. The wells were
sampled on September 19, 1990. No dissolved lead was detected at MW-14S, M, D, MW-15M, D and MW-16, -
17, or -18 (REWAI, 1991). The only location where dissolved lead was detected was at MW-15S. Dissolved lead
was detected at 0.007 mg/l, an order of magnitude below the NPDWS.

By the third sampling round in September 1990, the concentrations of total metals in unfiltered water samples
from MW-5 through MW-10 were below the NPDWS and NSDWS.: Also at this time, 9 months after completion
of the cap at the HWM-1 Landfill, no-total or dissolved cadmium or lead was detected, and total chromium was
detected at 20 ug/l only in MW-6. :

Metals were detected more frequently and at higher concentrations in unfiltered water samples than in their
filtered counterparts. Filtering of the water through the 0.45-micron filter removes fine particles that contain or
have adsorbed metals. Sediment particles within the unfiltered water samples may release metals to solution during
the analytical sample preparation process and thereby bias the results toward greater concentrations.

The RFI Work Plan states that total metal concentrations less than the NPDWSs will be acceptable for risk
analysis. However, conversations with Kathleen Shelton, Toxicologist/Project Manager of the USEPA, during a
site visit at the Steelton plant on December 13, 1990, indicated that USEPA Region III considers dissolved metal
concentrations to be more appropriate for risk analysis. In addition, unfiltered samples may contain sediment
particles that are not normally transported in the ground water (Puls and Barcelona, 1989). Comparison of the
dissolved metal data to the NPDWSs may be more appropriate than comparing total metal values because the MCLs
are defined for contaminants in water that are delivered to any user of a public water system, typically after the
water has been filtered. : '

Because dissolved metal concentrations and third round total metal concentrations in water samples are below
the NPDWSs and NSDWSs, no further investigation of SWMU 18 is required under the RFI Work Plan. The cap
installed over the HWM-1 Landfill in December 1989 appears to have had an effect on infiltration of rainwater and
transport of EAF metals to the ground water. Quarterly sampling of wells MW-5, -6, -8, and -10 for dissolved
metals is being conducted for the PADER and will continue for a minimum of 30 years.

5.4.3 SWMU 30 - Resudual Waste Landfill Results

The analytical results for three rounds of groundwater samples from monitoring wells MW-1, -2, -3, and 4
are shown in Table 5-6. Groundwater samples were analyzed for the primary drinking water constituents consisting
of volatile organic compounds (VOCs), chlorinated pesticides, herbicides, total drinking water metals (8), fluoride,
and nitrates. MW-2, -3, and 4 lie south and southwest of the Residual Waste Landfill. MW-1 is a background
well that is separated from the landfill by the Hempt Brothers Quarry, as shown on Figure 14.
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To assess whether further investigation of the Residual Waste Landfill is needed, the analytical data were
compared to values listed in the NPDWSs and NSDWSs. Those parameters without values in the NPDWSs or
NSDWSs were compared to their proposed or tentative MCL concentrations. Dichlorodifluoromethane, for which
there is no NPDWS, NSDWS, or MCL, was compared to its lifetime health advisory concentration. The above '
standards are summarized in Table 5-5. No further investigation will be required if the total metal concentrations
are less than the NPDWSs, as specified in the RFI Work Plan, and if the other parameters are detected at
concentrations less than their applicable standards.

5.4.3.1 SWMU 30 - Round 1 Results

Round 1 analytical results for groundwater samples collected from wells 1 through 4 on March 28 and 29,
1990, are shown in Table 5—6,

5.4.3.1.1 Volatile Organics

Volatile organic compounds (VOCs), if detected, were measured at concentrations approaching the analytical
detection limit. For Round 1 samples, no VOCs detected in wells 1 through 4 were above applicable NPDWSs or
MCLs. The VOC 1,2-dichloroethane was detected at 2 ug/l in a water sample from MW-4, less than the NPDWS
of 5 ug/l. Styrene was detected at 0.5 ug/l in a water sample from MW-2, which is also less than the proposed
MCL of 5 ug/l. Toluene was detected at 1.0 ug/l in water samples from MW-2 and MW-4, which are less than
the proposed MCL of 2,000 ug/l. Total xylenes were detected at 0.5 ug/l in a water sample from MW-2, also less
than the proposed MCL of 10,000 ug/l. Dichloromethane was detected at 3 ug/l ina water sample from MW-4,
below the tentative MCL of 5 ug/I.

5.4.3.1.2 Pesticides and Herbicides
Chlorinated pesticides and herbicides were not detected in water samples from wells MW-1 through MW4.

5.43.1.3 Total Metals Not Detested |
Total chromium and selenium were not detected in the water samples from wells MW-1 through MW-4.

5.4.3.1.4 Total Metals Below Standards

Total barium was detected at 29 'ug/l in water samples from MW-1 and MW-3, less than the NPDWS of 50
ug/l. Total lead was detected in water samples from MW-1, -2, and -3 at concentrations ranging from 13 to 25
ug/l, which are less than the NPDWS. '

5.4.3.1.5 Total Metals Above Standards

Total cadmium was detected at 13 ug/l in a water sample from MW-4, greater than the NPDWS of 10 ug/l.
Total lead was detected at 300 ug/l in a water sample from MW-4, greater than the NPDWS of 50 ug/l.

5.4.3.1.6 * Fluoride and Nitrate -

The concentrations of fluoride and nitrate detected in water samples from momtonng wells MW-1 t.hrough
MW-4 were below the NSDWSs of 20 mg/l and 10.0 mg/l, respectively.

5.4.3.2 SWMU 30 - Round 2 Results

Round 2 analytical results for groundwater samples collected from wells MW-1 through MW-4 on June 25
through June 28, 1990, are shown in Table 5-6.
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Table 5-6
ANALYTICAL RESULTS FOR MONITORING WELLS AT RESIDUAL LANDFILL (SWMU 30)

MONITORING WELL MW-1

p— mmm

PARAMETER

MW-1

MW-1

MWwW-2

VOLATILE ORGANICS (ug/l)

Berzene -
Styrene -
Toluens -
Total Xylenes -
1,2-Dichloroctbane -
Dichloromethane -
Dichlorodiffuoromethans -

05

0.5

CHLORINATED -
PESTICIDES

HERBICIDES -

TOTAL METALS (ug/l)

Lead

Cadmium
Chromium . -
Selenirm -

27)
10

121 12

FLUORIDE (mg/I)

0.12

013

NITRATE (mg/D

MONITORING WELL

SAMPLINGDATE

PARAMETER

0.5

DUPLICATE

24

VOLATILE ORGANICS (ug/l)

Toluene !
Total Xylenes ’
1,2-Dichlorocthens

Dichloromethane

Dichlorodifluoromethanc

2)
3]

3]
3]

0513
1J

CHLORINATED PESTICIDES

HERBICIDES

TOTAL METALS (ug/h)

Lead
Cadmium

131

171

FLUORIDE (mg/1)

0.13U

A8 U

NITRATE (mg/)

Note: Only those compounds detected arc listed.
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Q - 5.4.3.2.1 Volatile Organics

VOCs, if detected, were at concentrations approaching the analytical detection limit. For Round 2 samples,
no VOCs were detected in wells MW-1 through MW-4 at concentrations above the respective NPDWS, proposed
MCL, tentative MCL, or lifetime health advisory. The VOC 1,2-dichloroethane was detected at 0.5 ug/l in the
water sample from MW-4, less than the NPDWS of 5 ug/l. Total xylenes were detected at 1 ug/l in a water sample
from MW-4, less than the proposed MCL of 10,000 ug/l. Dichloromethane was detected at 0.7 ug/l in the water
sample from MW-2 and at 1 ug/l in the water sample from MW-4, less than the tentative MCL of 5 ug/l.
Dichlorodifluoromethane was detected at 1 ug/l in the water sample from MW-2 and at 2 ug/l in the water sample
from MW-4, less than the lifetime health advisory concentration of 1,000 ug/l. No proposed or tentative MCL
existed for dichlorodifluoromethane at the time of this report. :

5.4.32.2 Pesticides and Herbicides
Chlorinated pesticides and herbicides were not detected in water samples from wells MW-1 through MW-4.

5.4.3.2.3 Total Metal Not Detected

O Total selenium was not detected in water samples from wells MW-1 through MW-4.

5.4.3.2.4 Total Metals Below Standards !

Total chromium was detected in MW-3 at 18 ug/l, less than the NPDWS. Total cadmium was detected at 1
ug/l in MW-1 and at 5 ug/l in MW-4, less than the NPDWS. Total barium was detected at concentrations ranging
from 12 to 42 ug/l in MW-1 through MW-3, which are less than the NPDWS. Total lead was detected at
concentrations ranging from 10 to 18 ug/l in samples from MW-1 through MW-3, which are less than the NPDWS,

O - 5.4.3.2.5 Total Metal Above Standards
Total lead was detected at 57 ug/l in a water sample from MW-4, greater than the NPDWS of S0 ug/l.

" 5.4.3.2.6 Fluoride and Nitrate

, The concentrations of fluoride and nitrate detected in water samples from monitoring wells MW-1 through
MW-4 were below the NSDWSs of 20 mg/l and 10.0 mg/l, respectively.

E’D : 5.4.3.3 SWMU 30 - Round 3 Results
Round 3 analytical results for groundwater samples collected from wells MW-1 through MW-4 between
September 27 and October 3, 1990, are shown in Table 5-6.

5.4.3.3.1 Volatile Organics

All VOCs detected in Round 3 water samples measured at concentrations not greater than the respective
NPDWSs or MCLs. Benzene was detected at 0.8 ug/l in the water sample from background well MW-1, less than
the NPDWS of 1 ug/l. The compound 1,2-dichloroethane was detected at 2 ug/l in the water sample from MW-4,
below the NPDWS of 5 ug/l. Dichloromethane was detected at 5 ug/l in the water sample from background MW-1
and at 2 ug/l in the water sample from MW-4 (tentative MCL is 5 ug/l). :

5.4.3.3.2 Pesticides and Herbicides »
Chlorinated pesticides and herbicides were not detected in water samples from wells MW-1 through MW-4.

5.4.3.3.3 Total Metals Not Detected 4
O Total chromium was not detected in water samples from wells MW-1 through MW-4.
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O 5.4.3.3.4 Total Metals Detected Below Standards

Total cadmium was detected only in MW—4 at 1.7 ug/l, below the NPDWS. Total barium was detected at
concentrations ranging from 12 to 32 ug/l in water samples from MW-1 through MW-3, less than the NPDWS.
Total lead was detected at 10 ug/l in MW-1 and 11 ug/l in MW-2, which are less than the NPDWS.

5.4.3.3.5 Total Metals Detected Above Standards

Total selenium was detected at 5.3 ug/l in the unfiltered water sample from MW-3, greater than the NPDWS$
of 5 ug/l, but was undetected in the duplicate sample. Total lead was detected at 67 ug/l in a sample from MW-4,
greater than the NPDWS.

5.4.3.3.6 Fluoride and Nitrate

The concentrations of fluoride and nitrate detected in water samples from monitoring wells MW-1 through
MW-4 were less than the NSDWSs.

5.4.4 SWMU 30 - Discussion of Results

;O ‘ The concentrations of VOCs, pesticides and herbicides, total drinking water metals, fluoride, and pitrate in
B groundwater samples from MW-1 through MW-4 did not exceed the NPDWSs or other applicable standards, with
the exception of selected total metal concentrations in water samples from MW-4.

The concentrations of total lead and total cadmium in several unfiltered water samples from MW-4 were above
the NPDWS (Table 5-7). In round 1, 2, and 3 water samples from MW-4, total lead was detected at 300 ug/l, 57-
ug/l, and 67 ug/l, respectively. These concentrations are greater than the NPDWS of 50 ug/l. Total cadmium was
. detected at 13 ug/l in a water sample from MW-4 during Round 1, greater than the NPDWS of 10 ug/l. Total
O cadmium concentrations in the following Round 2 and 3 water samples from MW-4 were below the NPDWS.

The total metal concentrations for MW-4 probably do not represent groundwater quality at that location
because fine clay particles from the aquifer formation are biasing (elevating) the total metal results. Water samples
collected from MW-4 during all three rounds were brown in color and cloudy in appearance. Even after three well

- volumes had been purged from the well, a large amount of suspended solids remained in the water. This condition
: probably occurred because MW-4 is an open hole from 52 to 150 feet in the interbedded fissile shales, siltstones,
O and sandstones of the Gettysburg Formation, and has no screen or sand pack to filter out formation particles.
Comparison of the dissolved metal data to the NPDWSs is more appropriate than comparing total metal values,
because the MCLs are defined for contaminants in water that is delivered to any user of a public water system, ‘
typically after the water has been filtered.

Although the concentrations of total lead and cadmium in unfiltered water samples from MW-4 exceeded the
NPDWSs in several instances, analytical results for dissolved lead and chromium in filtered water samples collected
simultaneously for PADER monitoring requirements did not exceed the NPDWSs, as shown in Table 5-7. '

Because PCOCs in groundwater samples from MW-1, MW-2, MW-3, and MW-4 (with samples from MW+4 .-
filtered for metal analyses) are below the NPDWSs, NSDWSs, and other applicable standards, no further
investigation of SWMU 30 is required under the RFI Work Plan. Total metal results for MW-4 are biased toward
greater concentrations because of the large amount of suspended solids in the water. Therefore, dissolved metal
results for MW-4 are considered to be more representative of groundwater conditions and to be most appropriate
for use in risk analysis. Quarterly sampling of MW-1, MW-2, and MW-3 for selected dissolved metals and other '
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Table 5-7
ANALYTICAL RESULTS FOR DISSOLVED LEAD AND
CADMIUM FOR WATER SAMPLES FROM MONITORING WELL 4

ANALYZED BY BAKER/TSA LABORATORIES IN SUPPORT OF PADER MONITORING

MONITORING WELL ‘ Mw-4

SAMPLING DATE 3/90® ' 6/90" 9/90@

DISSOLVED METALS®

Lead
Cadmium

(1) Samples collected by Baker/TSA simultaneously with Dames & Moore RFI sampling.
(2) Samples collected by Dames & Moore.
(3) Water samples filtered through 0.45-micron filter in the field prior to analysis.

groundwater parameters is being conducted for PADER. Monitoring of the ground water at MW-4 is performed
quarterly for dissolved metals and other selected parameters. :

5.4.5 Laurel Run Results

5.4.5.1 Surface Water Results N

Analytical results for three rounds of surface water samples collected at six monitoring points along Laurel
Run (LR-1 through LR-6) are shown in Table 5-8. Unfiltered and filtered water samples were analyzed for
cadmium, chromium, lead, and zinc. The pH, conductivity, and temperature were recorded for the last two
sampling rounds, as shown in Table 5-9.

To assess whether further investigation of Laurel Run is necessary, the analytical data were compared to the
appropriate values listed in the NPDWSs and NSDWSs. The data were also compared to the aquatic life criteria -
listed in BSC’s NPDES Permit No. 008303. '

The concentrations of total and dissolved metals detected in three rounds of surface water samples at points
LR-1 through LR-6 are less than the NPDWS and NSDWS. Cadmium and chromium were not detected in three
rounds of filtered and unfiltered water samples from LR-1 through LR-6. Total lead was detected in only three
water samples at concentrations ranging from 0.006 to 0.01 mg/], approaching the analytical detection limit. Zinc
was detected at concentrations ranging from 0.01 to 0.1 mg/l, less than the NSDWS of 5,000 mg/l.

5.4.5.2 Sediment Resnits

Analytical results for one round of sediment samples collected at six monitoring points along the Laurel Run
(LR-1 through LR-6) are shown in Table 5-10. All sediment samples consisted of dark-brown cosrse-grained sand
and gravel with some silt and clay. Sediment samples were analyzed for cadmium, chromium, lead, and zinc. The

- sample locations are shown on Figure 17. Sample locations 1 and 2 are upstream from the trace of the fault and

are not discharge points for groundwater flow from the HWM-1 Landfill, as shown on Figure 17. Downstream

no 312661




sample points 3, 4, 5, and 6 are downgradient of the HWM-1 Landfill and receive groundwater discharge from the
O HWM-1 Landfill,

Table 5-8
TOTAL AND DISSOLVED METAL CONCENTRATIONS
IN SURFACE WATER SAMPLES FROM LAUREL RUN

SAMPLING POINT LR-1

SAMPLING DATE

SAMPLING POINT LR4 LR4 LR4
DUPLICATE DUPLICATE

LG oaTe _““ om | om

SAMPLING POINT LR-6

SAMPLING DATE

To assess the influence, if any, of groundwater discharge from the HWM-1 Landfill on the sediments of the
Laurel Run, background metal concentrations for sediment from locations LR-1 and LR-2 were compared to metal
concentrations in sediment at monitoring points LR-3 through LR-6, located downgradient of the landfill.

5.4.5.2.1 Cadmium
Cadmium was undetected in sediment samples at all monitoring points.
5.4.5.2.2 Chromium

The maximum concentration of chromium detected in background sediments (LR-2) was 1§ mg/kg. : Chromium
concentrations in sediment from downgradient locations (LR-3 through LR-6) were less than the background value.
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Table 5-9

pH, CONDUCTIVITY, AND TEMPERATURE FOR

LAUREL RUN SURFACE WATER SAMFPLES

The maximum concentration of zinc detected in background sediments was 71 mg/kg (LR-1). Only the zinc

5.4.5.2.3 Zinc

SAMPLING DATE 6190 919
MEASUREMENT pH Conductivity Teap oH Conductivity Temporsture.
(urnhos/crm} (4] {urnhos/cm) (%3]
D S L B R
MONITORING POINT
LR-1 8.17 437 7.2 7.9 393 6.8
LR-2 8.15 593 7.7 8.30 403 65.7
LR .96 534 7.1 £.00 as1 65.3
LR-4 3.08 594 0.6 8.20 593 66.4
LR-5 8.04 680 6.9 8.17 28 613
LR-6 7.44 686 163 8.17 ™ 67.2

concentration of 83 mg/kg in sediment at location LR-6 exceeded the background value.

5.45.2.4 Lead

The maximum concentration of lead detected in backgfound sediments was 20 mg/kg (LR-2). A lead
concentration of 21 mg/kg at LR-4 and LR-5 is essentially equal to the background value. A lead concentration

of 27 mg/kg at LR-3 and 35 mg/kg at LR-6 exceeded the background value.

5 .4.6 Laurel Run - Discussion of Results

Analysis of water level data from multilevel piezometers installed at the request of PADER (Section 5.2.3.3)

support a conclusion that ground water discharges to Laurel Run from depth. Three rounds of surface water results

METAL CONCENTRATIONS IN SEDIMENT SAMPLES FROM LAUREL RUN

Table 5-10

MARCH 28, 1990

METALS (mg/kg) DETECTION LIMIT LR-1 LR-2 LR3 LR4 LR-§ LR-6 LR-6
(mg/kg) DUPLICATE
1
Cadmium 0.5
Chromiun 1 14 19 10 15 14 15 11
Lead 2.5 18 21 21
Zinc 0.5 n 67 66 0 &0
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from the RFI indicate that over a 9-month period, electric arc furnace PCOCs (cadmium, chromium, lead, and zinc)
potentially contained in ground water discharged from HWM-1 did pot adversely affect surface water quality in
Laurel Run. In addition, there were no significant differences in water quality between sampling locations upstream
from areas of groundwater discharge from the landfill (LR-1 and LR-2) and those downstream (LR-3 through LR-6).
There was no discernable difference in water quality between locations upstream of the trace of the fault between
the Epler and Gettysburg formations and downstream locations. Therefore, no further investigation of Laurel Run
surface water is necessary. ' -

Concentrations of metals in sediment samples downstream from the HWM-1 Landfill were at or below
background values except for lead in sediment from LR-3 and LR-6 and zinc in sediment from LR-6. However,
these exceedances of background values in sediment do not appear to pose a risk to surface water quality because
lead and zinc were not detected above the NPDWSs or NSDWSs in three rounds of surface water samples from all
monitoring locations. Also, because ground water discharges into Laurel Run from depth, sediments in Laurel Run
can not impact groundwater quality. Therefore, no further investigation of Laurel Run sediments is recommended.
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6.0 CONCLUSIONS

Q 6 1 GENERAL

For the SWMUs examined in the course of the RFI, the approved RFI Workplan identified three criteria that
are to be used in determining whether further action will be required at any given SWMU. These criteria are:

1. No further action will be necessary at any given SWMU if the results of air quality investigations indicates
that there have been no releases of volatile organic compounds at unsafe levels and;

2. No further action will be necessary if a given SWMU can be demonstrated to have provided a complete
containment of PCOCs or;

3. Not withstanding the above, no further action will be necessary at any given SWMU if the result of risk
evaluation indicates that there is no unacceptable risk to human health or the environment posed by an
identified release of PCOCs.

6.2 HISTORICAL INVESTIGATION

Based on data gathered in the course of the historical investigation five SWMUs (4, 13, 14, 15, and 16) meet
C. the criteria specified in items ‘1 and 2 above. Thus, no further action is recommended at these units. Volatile
organic compounds were not revealed in any of the locations surveyed during the air investigation.

6.3 FIELD INVESTIGATION

Of the remaining 20 SWMUs involved in the Field Investigation, 19 units meet the criteria specified in item
3 above. Soil samples collected: from SWMU 24, the EAF Spray Chamber Drop Legs, failed to meet the action
level criteria developed by computer modeling (Volume 3). None of the SWMUs pose a threat to groundwater
quality based on the Summers model (Volume 3). Indications of EAF dust transport via air were not observed.
O
It is recommended that additional investigations be performed at SWMU 24 to identify an appropriate
mechanism for improving the current status of this unit such that calculated action levels can be met.

6.4 GROUNDWATER INVESTIGATION

The Groundwater Investigation revealed the presence of PCOCs in groundwater. The concentrations of
PCOCs in the groundwater areiobserved to decrease over time. This is attributed to the closure and installation of
C? a geo-synthetic cap at SWMU 18. Risk evaluation was conducted by comparison of PCOC concentrations in
groundwater to NPDWS and NSDWS. Dissolved metals concentrations were employed for this purpose. By the
third round of groundwater sampling, concentrations of PCOCs in the groundwater were uniformly below these
standards. Concentrations of PCOCs identified in the Laurel Run do not pose a human health or environmental
hazard. Monitoring is continuing at SWMUSs 18 and 30 under the provisions of a PADER permit. No additional
action is recommended.
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